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Steam Headquarters 


MULTISTAGE 


TURBINE 
TYPE -& 


Turbines like this are supplying 
both power and process steam 
in hundreds of plants. The Type 
M Turbine sets the standard of 
performance for mechanical 


drives up to 3000 hp. 


SINGLE STAGE 


TURBINE 
TYPE 


This turbine sets the standard 
of reliability and economy for 
mechanical steam drives, from 
5 to 500 hp. Type C turbines 
now have the new Westinghouse 
Dual Protection against over- 
speeding—a feature which safe- 
guards the turbine and the 
driven machinery by simultan- 
eously tripping both the gover- 
nor valve and a separate butter- 
fly valve. 


WESTINGHOUSE MAKES EXACTLY THE STEAM DRIVE 
THAT. MEETS THE CONDITIONS OF YOUR JOB 


: 
4 
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Established 1882 


Puitie W Swain, Editor 


Common Sense in Smoke Prevention 


One of the surest indications of returning prosperity 
is the renewed attack on smoke by civic-minded groups. 
They say that smoke filters out the health-giving ultra- 
violet rays of the sun, soils streets, buildings and clothing, 
increases the difficulties of housekeeping, makes life less 
pleasant. In all this they are absolutely right. They say 
that the smoke nuisance can and should be eliminated by 
law. In this they are partly right. 

Engineers will grant that almost any coal can be burned 
without black smoke, given correctly designed equipment 
and a wide-awake operator. They will grant that the smoke 
situation can be tremendously improved by careful 
checking of new installations and by better operation of 
old equipment. 

On the other hand, power men know that it is not 
economically or humanly possible to force immediate 
modernization of all industrial combustion equipment 
that is just naturally “smoky”. They see, also, that early 
elimination of millions of sooty domestic stacks (the 
chief offenders in soft-coal regions) is an utter impossi- 
bility. 

Neither laws nor education can banish smoke in this 
decade. The immediate practical objective then, must be 
smoke reduction, not smoke elimination. 

Smoke abatement has several aspects, which must not 
be confused. One is scientific research, using all the 
gadgets of the scientist and statistician. By such means 
we shall gradually learn which types of stack discharge 
do the most harm and thus know where to focus future 
attacks. 

Another problem is the present-day job of drafting 
and operating workable smoke ordinances. Here sim- 
plicity is the key to success; too much science will bog 
down the program with red tape and ruinous costs. 


A case in point is the pressure, in some localities, to 
discard the Ringelmann chart and other simple visual 
tests of smoke violation. Because the visual test is admit- 
tedly “unscientific”, also unfair to plants with large- 
diameter stacks and those burning large amounts of coal, 
some engineers say that smoke violations should be tested 
by the solids emitted, preferably expressed as a fraction of 
the total coal burned. 

This seems fair enough. Unfortunately it is completely 
unworkable for about 98% of the total stacks. If the 
smoking laundry, hotel or small industrial can’t be cited 
for smoke violation except on the evidence of actual 
measurement of solids emitted, the smoke inspector might 
as well shut up his office and play golf. 

Both experience and common sense show that the 
spotting of violations among the hundreds of small 
industrial and institutional stacks must be made about as 
simple as buying a loaf of bread. For all such plants the 
ordinance must be so written that rule-of-thumb visual 
evidence will stand in court, if need be. 

How, then, protect the big plant against unfair applica- 
tion of the “dense-smoke” test to its actual conditions. We 
can see no practical means of relief other than to insert 
in the law an alternative optional standard for the few 
big plants that burn more than a specified tonnage of coal 
per year. The ordinance might permit these plants to 
base their smoke performance on the average weight of 
solids emitted per ton of coal burned, if they are pre- 
pared to assume the costs of the necessary elaborate 
measurements. 

It may be argued that all plants should be treated alike, 
that sauce for the goose is sauce for the gander. To 
which the answer is that practical men don’t hunt fleas 


- with a rifle, or lions with a flit gun. 
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Small Steam-Pressure Increase 


New 275-lb cross-drum boiler and exhaust-heating turbine- 


generator serve hi gher steam and electric loads at much 


lower cost. New well system slashes water bill in half 


| 
i 
| 


By R H SOGARD 
Supervising Engineer 
University of Missouri 


Fig. 1—New 50,000-lb-per-hr, 275-lb, 600-F boiler is fired by traveling-grate stoker 


N EXTENSIVE BUILDING pro- 

gram at the University of Mis- 
souri, Columbia, Mo., begun in 1936 
and now nearing completion, increased 
water requirements 30%, heating 35%, 
and connected electrical load 41%. The 
principal obstacle to economy in the 
already well-loaded power plant was a 
50-lb pressure heating system and only 
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150-lb boiler pressure. This combina- 
tion prohibited the use of exhaust from 
electric generation for heating. 
Fortunately, a special appropriation 
became available for installation of a 
high-pressure boiler and an exhaust- 
heating turbine-generator large enough 
for the base steam and electric loads, 
and for a new water supply. Studies 


were made based on turbine manufac- 
turers’ design data and on estimated 
load curves. These indicated that, for a 
750-kw turbine and 70-lb exhaust pres- 
sure, a throttle pressure of 265 lb was 
high enough, considering the greater 
cost of boiler and auxiliaries for a 
higher steam pressure. 

Because of space limitations for the 
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Cuts Coal Cost $15,000 Year 


needed steam capacity of 50,000 lb per 
hr and because of lower first cost, a 
cross-drum boiler was selected. For a 
small plant burning washed Missouri 
coal with 9% ash and 12,000 Btu heat- 
ing value, at $2.50 per ton, supplying a 
relatively steady steam load, we felt 
that forced-draft travelling-grate 
stoker was the logical fuel-burning 
equipment. An air heater was added for 
flue-gas heat recovery. Other boiler 
auxiliaries more or less fitted in with 
existing plant equipment. Coal-handling 
involved extension of an overhead para- 
bolic bunker and weigh-larry track. A 
track and car system in the basement 
for ash handling was also extended. 

The boiler room had space for the 
new steam-generating unit, but it had to 
be shoe-horned in between two roof 
trusses 17 ft apart. The roof between 
these two trusses was raised about 10 
ft to accommodate the fans and air 
heater, Fig. 2. As the coal-larry spout 
could not be made to come within 5 ft 
of the stoker hopper on the new unit, 
it was necessary to add the skip, visible 
in Fig. 1. The skip is raised by a 2-drum 
overhead electric hoist. 


Turbine-Generator 


A non-condensing turbine-generator 
was selected for several reasons: Some 
use of 50-lb steam by laboratories and 
hospitals occurs the year round. Circu- 
lating water of 22 grains-per-gallon- 
hardness rules out a simple surface con- 
denser system. Since turbine-exhaust 
pressure can be increased to 70 Ib, it 
can be used to top the present condens- 
ing units. The foundation for the new 
unit was placed on the existing 1000-Ib- 
per-sq-ft turbine-room floor, with some 
structural steel reinforcing beneath. 

With the installation of the 275-lb 
boiler and turbine, the situation became 
such that four separate pressures would 
be maintained in different steam head- 
ers in the plant: 275 lb at 600 F for 
the new turbine; 150 lb from the older 
boilers for the present condensing units, 
50 lb to the heating system, and 5 lb 
from various sources for feedwater 
heating, Fig. 4. A connection from the 
275-lb header to the existing 150-lb 
header, made through a _ reducer-de- 
superheater, is large enough to handle 
the entire output from the new boiler. 
Thus, the 150-lb header is supplied 
either from the 275-lb header or from 
the older boilers. 

Between the 150-lb header and the 
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Fig. 2—Cross section of boiler showing fans, air heater and water walls 
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50-Ib heating header (really 30 to 70 

lb, according to heating-system de- 

mand) are 3 reducing valves: one 6 in., 
zt one 4 in. and one 2 in. The 50-lb header 
is supplied from the high-pressure- 
a turbine exhaust, with the reducing 
valves in parallel to make up deficien- 
cies. Feedwater-heating requirements 
at 5 lb are met by extraction from the 
older 150-lb turbines and exhaust from 
steam-driven pumps. The 275-to-150-lb 
reducer-desuperheater station may be 
seen in Fig. 3 on the gallery above the 
new turbine. 

Because of cramped building space, 
overhead installation of high-pressure 
steam piping in the turbine room could 
not be avoided. Putting in standby 
reducing-valve connections to the 150-lb, 
50-lb, and 5-lb headers required quite 
a layout of safety valves on those head- 
ers, as well as a 6-in. safety valve on 
the high-pressure turbine exhaust, 
ahead of the exhaust-gate valve. The 
turbine-exhaust safety valve early 
proved its worth when a connection 
sheared in the exhaust-gate-valve re- 
mote control, causing this valve to stay 
closed when it was supposed to open. 


Feedwater System 


Feedwater consists of building-heat- 
on ing returns and necessary make-up. The 
ef latter is 22-grain well water treated in 

ae a hot process lime-soda softener. Make- 
ae up had been fairly high when the heat- 
ing load was small, as condensate from 

the older turbines was lost in their jet 

condensers. In order to operate the 


high-pressure boiler and turbine when 
heating requirements are small, a spe- 
cial but inexpensive surface condenser 
was built. Exhaust steam flows inside 
the tubes and the tubes are submerged 
in the 16- by 40-ft basin of an existing 
cooling tower, Fig. 4. This condenser is 
operated at atmospheric pressure solely 
for condensate recovery at certain times 
of the year. 

By reducing make-up and exercising 
close control over feedwater treatment 
(testing once every watch), boiler water 
has been held at zero hardness and rea- 
sonable concentration. An additional 


help in reducing any carryover is the 
60-in. inside diameter boiler drum. 

steam-flow-air-flow meter, steam- 
pressure and temperature recorders, a 
10-point draft gage connected into an 
equal number of points in the draft sys- 
tem, air-heater temperature recorder 
and other meters and automatic com- 
bustion control make possible operation 
under practical test conditions at all 
times. 

Previously, the University water-sup- 
ply consisted of 2 deep wells (1 drilled 
in 1893, the other in 1910) pumped by 
air lift. These totalled 250 gpm and dis- 


Fig. 3—275-to-150-lb desuperheating station above new turbine-generator 


275-/b, steam 


Condensate @ 350-lb 


Connections to low pressure header permit 
fe) at (about 60% ra 
at 70 1b when desired 


4 older boilers 


Feed-| | 
warer 
storage makup 


ton 


for desuperheating 
heater 275-lb, 600F - 
ev to /50-1b sat 
boile LO- 
/50-1b sat steam 
j750-kw turbine 7600-kw, /50-[b turbine - 

r 1 gen. 275 lb-70/30 | || generator and je 
t bh exh non-cond. cono/enser 


70 to 30lb supht 
(avg 50 1b). 


(200-kw, 150-lb turbine- 
\ generaror and jet condenser 


Reducing valves 
150 Ib-50 Ib, 


i {Cooling tower] 


J 


6 “ 


/Special surface condenser 

\ with steam inside tubes, 

\submerged in cooling-tower 

basinpermits 
condensate 
recovery and there- 

Ay of 

| 


from 150-lb 


be 


turbines 
,5-lb header turbine at atmos- 
Pheric exhaust 


ice 
pressure during 


Feed for 


150-lb boilers 
umps 
for 275-/b boiler 


Feed 


Building-heating ret 


non-heating 
urns part of year 


501b heating steam to buildings 


Fig. 4—A connection from the 275-lb 
header to the existing 150-lb header, made 
through a reducer-desuperheater, is large 
enough to handle the entire output from 
the new boiler 
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Principal Power-Plant Equipment 


UNIVERSITY OF MISSOURI, 1938 EXTENSION 


Steam-Generating Equipment: 

Boiler, cross-drum type, and setting.......... . Babcock & Wilcox Co 
Heating surface, 5035 sq ft; rated max continuous steaming capacity, 
50,000 Ib per hr; working pressure, 275 Ib per ol in.; total steam 
temp, 600 F; furnace yolume, 1600 cu ft; max Btu liberated per hr per 
cu ft of furnace volume, 44,700 

Waterwalls, 2 side and rear, partially studded, 420 sq ft 


Superheater, convection, 1319 sq ft....... SHOOCOGS Babcock & Wilcox Co 
Age heater, tabular, 2060) 66 Babcock & Wilcox Co 
....+-Diamond Power Specialty Corp 
Water Columns Reliance Gauge Column Co 
Combustion Equipment: 

Stoker, forced-draft, traveling-grate............. -Babcock & Wilcox Co 

142.5 sq ft effective grate area, 275-F combustion air 
Variable-speed transmission on stoker...............+ Reeves Pulley Co 
F-D-fan motor, squirrel cage, 20 hp....... Westinghouse Elect & Mfg Co 
Induced-draft fan, 35,900 cfm, 510 F.......... sieisaiee B F Sturtevant Co 
I-D-fan motor, squirrel cage, 50 hp........ Westinghouse Elect & Mfg Co 
Control, Valves and Desuperheater: 
Crosby Steam Gage & Valve Co 

ot war alve & g Co 


Atmospheric relief valyes..............Manning, Maxwell & Moore, Inc 


Fisher Governor Co 
Mason-Neilan Regulator Co 
Boylston Steam Specialty Co 


ansas City Insulation Co 
Desunericater; from 275- to: ISO IDs Swartwout Co 


Feedwater Equipment: 

Feed pumps, 2, each 125 gpm, 375 lb per sq in.......Ingersoll-Rand Co 
One driven by 50-hp General Electric turbine, other by 50-hp General 
Electric squirrel-cage motor 


Feedwater regulator..... Bailey Meter Co 
Continuous blowdown and heat exchanger.................. Henszey Co 
Metering Equipment: 

Meter and control board..... Bailey Meter Co 
Steam-flow—air-flow Bailey Meter Co 
Steam- and water-pressure recorders. ..............00005 Bailey Meter Co 


Turbine throttle and exhaust press., temp recorder....... Bailey Meter Co 
Desuperheater press., temp recorder.................+- Bailey Meter Co 
Indicating pressure gages............... Crosby Steam Gage & Valve Co 
Turbine panel load meter and tachometer............ General Electric Co 


Electric Generating Equipment: 

750-kw, 3600-rpm, non-condensing turbine; throttle steam condition 
265 Ib, 600 F; exhaust 30 to 70 Ib. Generator 938 kva, 0.80 pf, 3 phase, 
60 cycle, 2300 to 4100 volts. Direct-driven exciter, 15 kw, 125 volts, 
compound-wound 


Switchboard, meters and oil switches................ General Electric Co 


Frequency recorder and controller.................Leeds & Northrup Co 
Condensate cooling towers for coolers................Lillie-Hoffman Co 


Water Works: 


Two rock wells 1200 ft deep. Two Layne-Bowler vertical turbine pumps 
set at 400 ft, rated 500 gpm each, 20-lb discharge pressure at surface. 
Pump drives, two 75-hp, 2300-volt, 1160-rpm motors. .Geaeral Electric Co 


Service pump, 500 gpm, 80-lb discharge pressure......!ngersoll-Rand Co 
Service pumps, five, 300 gpm, 80-lb discharge pressure. .Dayton-Dowd Co 
Water flowmeters and recording pressure gages......... Bailey Meter Co 
Indicating pressure gages and thermometers................. Foxboro Co 
Two 500,000-gal underground concrete reservoirs....... University forces 


Fig. 5—Two 125-gpm boiler-feed pumps—one motor and one turbine driven 


charged into a 100,000-gal open reser- 
voir. It had become necessary to pur- 
chase about 20% of the annual water 
requirements. Cost of pumped water 
was high because of air-lift pumping 
with a non-condensing steam-driven air 
compressor. 

After considerable study, we arrived 
at a plan for two new deep wells, spaced 
widely to prevent interference: one at 
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the west end of the water-distribution 
system and the other at the east end, 
about a mile apart. At each location, a 
500,000-gal. underground reservoir was 
built. To each reservoir was attached a 
concrete pumphouse, placed partially 
underground. 

The pumphouse floor is set slightly 
below the reservoir bottom so that serv- 
ice-pump suctions are under pressure at 


all times and priming is eliminated. 
Each pumphouse accommodates the 
motor and head of a deepwell pump 
and three service pumps for delivery to 
the mains, with instruments and control 
equipment. 

Deep wells were drilled at specified 
points on the sites of the pump-houses, 
before the latter were built. Each well 
was drilled in solid rock to 450 ft, 15 in. 
in diameter, at which point a 34-in. 
cast-iron casing 12.5 in. inside diameter 
was set and sealed tight with concrete 
at the bottom. After the seal had set, 
drilling was continued with a 10-in. 
diameter hole to 1200 ft. Into each well 
was set at 400-ft depth a 15-stage tur- 
bine-type deepwell pump. Although the 
wells were rated at 500 gpm each, con- 
tinuous pumping shows a capacity of 
670 gpm from one and 800 gpm from 
the other. 

Although the new installation has 
been in operation less than six months, 
a preliminary check on operating re- 
sults shows that anticipated savings of 
$15,000 per year in coal will be more 
than reached. Results obtained during a 
check period from November 10 to 
December 15, 1939, indicate that even 
though 31.8% more power was gener- 
ated than in the same period of 1938, 
coal cost was $2575, or 37.7%, less in 
1939. Water costs are estimated at 5 
cents per 1000 gal, compared to the 
previous figure of 11 cents. 
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With 12,000 tons of refrigeration for air conditioning installed in Washington’s govern- 


ment buildings, and more on the way, engineers and operators concentrate on safe operation* 


Eliminating 


Refrigeration Hazards 


By CHARLES A PETERS 


Buildings Mgr, Public Bldgs Administration, Federal Works Agency 


ha ITS JOB of maintaining and op- 
erating the majority of the Govern- 
ment Office Buildings in Washington, 
D. C., the Public Buildings Administra- 
tion of the Federal Works Agency is 
vitally interested in refrigeration, since 
more than 12,000 tons are required for 
air conditioning and chilled-water sys- 
tems, experimental laboratories, etc. As 
a result, one of our major problems is 
the safe maintenance and operation of 
this equipment. 

Today’s air conditioning involves in- 
stallation of large mechanical refrig- 
eration units in office buildings, depart- 
ment stores, theatres, etc. Consequently, 
a serious refrigeration accident might 
result in loss of life through actual in- 
jury or panic. These conditions pro- 
duced new and improved equipment 
types, incorporating in their basic 
design features making them safely 
usable, with reasonable precautions, in 
buildings housing large numbers of 
people. Expanding use of air condi- 
tioning will undoubtedly further this 
trend to greater safety. 


Earlier Installations 


Some of the earlier air-conditioning 
installations in Washington office build- 
ings employed ammonia equipment. 
Realizing the potential hazard involved 
in such an arrangement, we have taken 
special precautions to prevent any 
accidents. In more recent buildings, 
non-toxic and non-inflammable refrig- 
erants supply the 12,000 tons of air 
conditioning, and new buildings will 
substantially increase this tonnage. 

There have been no serious accidents 
in the units in any of the government 
buildings to date, due, I believe, to 
careful planning and installation, and 


* Condensation of an address delivered 
before the Refrigeration Section, National 
Safety Council, Atlantic City, N. J., 
October 16, 1939. 
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Refrigeration equipment at Capitol power plant, Washington, D. C. 


to operation by a trained personnel 
that knows the equipment and how to 
keep it in perfect condition. 

The major potential hazards which 
go with the use of refrigerating equip- 
ment can be divided into six headings: 
(1) injuries due to use of toxic or irri- 
tating refrigerants, (2) fire or ex- 
plosion due to escaping refrigerant, (3) 
mechanical failure of moving parts such 
as flywheels, pulleys, rotors, crank- 
shafts, etc, (4) failure of compressors 
or other equipment, due to excessive 
pressures, (5) failure of condensers, 
coolers, or other equipment, due to 
freezing, (6) injuries to personnel due 
to contact with moving machinery or 
with live electrical equipment. The list, 
of course, only covers hazards of the 
engine room, though obviously the ef- 
fect of such accidents might spread far 
beyond the engine room. 

Two possible causes of injury grow 
out of use of toxic or irritating refrig- 
erants. An employee may be continu- 
ously exposed to mild concentrations of 
a toxic or irritating gas, or suddenly 


exposed to a high concentration of such 
gas. Use of ammonia, sulphur dioxide, 
and methyl chloride, among others, in- 
volves these hazards. 

Further hazards lie in the possibility 
of panic among building occupants in 
the event of sudden leakage of gas. 
Obviously, the odor of some refriger- 
ants is disagreeable and the choking, 
blinding effect would startle persons 
unfamiliar with this sensation, so that 
a panic would almost certainly follow 
escape of a large quantity of gas into 
offices where people are working. 

Government equipment has been de- 
signed to eliminate to the fullest ex- 
tent the possibility of such occurrence. 
Where ammonia gas is used, as in 
older installations, the equipment is 
housed in separate buildings where 
possible, or in separate rooms, ade- 
quately vented and cut off from other 
areas. 

Our greatest step forward in this 
connection has been, we feel, the choice 
of non-toxic, non-irritating, and non- 
inflammable refrigerants such as Freon- 
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11 and Freon-12. These refrigerants 
can escape, and have escaped, in fairly 
large quantities without objectionable 
odor or danger or inconvenience to 
building occupants. Both are heavy and 
will lie at the floor level. A space which 
is likely to be heavily saturated with 
Freon should be well ventilated and the 
air circulated rapidly. 

Turning next to the hazard of fire or 
explosion, there are records of a num- 
ber of serious explosions in plants using 
ammonia as refrigerant. In most of our 
plants this hazard has been eliminated 
by use of non-inflammable refrigerants 
such as the Freons. These will not sup- 
port combustion and actually have a 
blanketing, smothering effect on a fire. 
Freon can be broken down by a very 
hot flame, however, and a fire of serious 
proportions in an engine room could 
disintegrate the refrigerant, producing 
a potentially serious situation. I be- 
lieve we eliminate this danger by seeing 
that our engine rooms contain little if 
any combustible material, so that it 
would be practically impossible for a 
fire to occur which would have a tem- 
perature high enough to break down 
the Freon. 

Danger of mechanical failure of mov- 
ing parts lay particularly in old equip- 
ment where the source of power was 
often a steam engine or a belt drive 
from a lineshaft. We believe we have 


eliminated this hazard by electric drive 
with synchronous or induction motors 
which cannot rotate faster than syn- 
chronous speed. Most compressors are 
direct connected to motors or driven 
through a fixed set of gears. A run- 
away is unlikely and if any rotor, wheel, 
or pulley were to burst it would do so 
at some speed equal to or below design 
speed. 

This positive limit on top speed also 
greatly reduces danger of failure of 
compressors or other equipment from 
excessive pressures, since overspeeding 
has often caused excessive pressures. In 
addition, safety valves protect all our 
pressure equipment, on both high- and 
low-pressure sides. All vessels, pipe 
fittings, joints, etc, are built sufficiently 
strong and thoroughly tested, before 
installation, in accordance with ASME 
Code for Unfired Pressure Vessels. 


Protective Devices 


Installation of electrical and_ther- 
mostatic protective devices to stop 
equipment before conditions become 
unsafe eliminates possibility of failure 
of condensers, coolers, or other equip- 
ment. Use of standard approved guards 
for moving parts, use of guard rails 
where necessary and all other features 
of good protective practice reduce risk 
of injury from moving parts. Proper 
grounding of motors, and use of fully- 
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enclosed switchboards and_ control 
boards gives protection against usual 
electrical hazards. 

Undoubtedly, adoption of these safety 
measures makes our plants a great deal 
safer than those of a few years ago. 
However, all this has not been gained 
without some sacrifice. For instance, 
some types of centrifugal machines us- 
ing low-pressure refrigerants, such as 
Freon-11, run noisy and the high speed 
is disturbing to building occupants and 
operating personnel. Again, it should 
be mentioned that cost of Freon runs 
higher than for ammonia to produce 
the same amount of refrigeration. 

With all possible precautions and 
automatic controls, we still feel that 
continued satisfactory and safe opera- 
tion requires a skilled force of intelli- 
gent well-trained operating engineers. 
All our operators meet Civil Service 
Commission requirements for such po- 
sitions. In addition, they receive train- 
ing in the work they have to perform 
and are supervised in this work by both 
practically and technically trained men. 
This office conducts a continuous in- 
service training school, in which the 
men learn the practical and technical 
aspects of operating refrigeration 
equipment, together with the necessary 
safety features which are essential to 
the satisfactory operation of refrigera- 
tion equipment. 


Buying Diesel? 


If you are, you want an engine that will produce the needed power for the least pos- 


sible cost for the longest time. Here are some things to think about before you buy 


HAT DO YOU LOOK FOR 

when you buy a diesel engine? 
Well, what does a horse trader look 
for when he buys a horse? According 
to all accounts, he looks first into the 
horse’s mouth. He is, of course, trying 
to check the horse’s age. This isn’t as 
far from buying a diesel as you might 
think, because age enters that question 
too. Not the age of the engine, in this 
case, but the age of the maker forms 
the important point. 

It is well known that much of the 
design of a diesel engine is a matter of 
empirical knowledge gained from op- 
eration and tests of previous designs. 
The more years of experience any en- 
gine manufacturer possesses, the better 
the product he should have to offer, and 
the better chance the buyer has to study 
and analyze the performance of his 
engines. A maker’s experience shouldn’t 
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Associate Engineer, Burns & Mce- 
Donnell Engineering Co 


be the only factor considered, or new 
manufacturers wouldn’t ever get 
started, but where other things are 
more or less equal such experience 
should count. 

With this idea of age and experience 
as a starting point, let’s consider some 
of the other elements affecting the se- 
lection of an engine. The elements 
which builder, purchaser and operator 
should consider are piston speed, rota- 
tive speed, brake mean effective pres- 
sure, type of fuel injection and engine 
cooling. Many other factors, such as 
stroke cycle, method of scavenging in 
2-stroke-cycle engines, or structural de- 
sign of engine parts may be of para- 


mount importance in some instances. 
In general, however, the purchaser or 
operator is primarily interested in those 
elements of engine design which will 
produce for him the amount of power 
required at the least cost and over the 
longest period of time. 

In this respect, I have contended for 
years that specifications for the pur- 
chase of a diesel engine should set 
forth the performance conditions the 
engine must meet and should not at- 
tempt to prescribe how the manufac- 
turer should build his engine. This is 
somewhat hard to do, particularly when 
a purchaser insists upon setting up cer- 
tain rigid requirements which may 
prove ideal on one make of engine but 
not so good on another. The fact that 
there are so many successful designs 
of engines available today seems to 
prove that there are many ways of 
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These diesels power a large New York department store 


burning oil on the diesel cycle and con- 
verting the oil’s chemical energy to 
useful work. 

The difficulty confronting the engi- 
neer when he makes his specifications 
too rigid can be illustrated by consid- 
ering rotative speeds of engines for cen- 
tral-station work. There are six possible 
synchronous speeds starting at 150 rpm 
and less than 200 rpm, six speeds start- 
ing at 200 rpm and less than 300 rpm 
and 4 speeds from 300 to 400 rpm, in- 
clusive. If, for example, the engineer 
says the engine must run at 257 rpm, 
he automatically eliminates 5 other pos- 
sible speeds in the same range, all of 
which would probably prove as reliable 
and economical as the speed specified. 
By barring some builders’ standard en- 
gines, or requiring design alterations, 
the purchaser runs up the cost. 

Likewise, setting up a definite brake 
mean effective pressure leads to diffi- 
culties. For example, brake mean ef- 
fective pressures of present-day 2- 
stroke-cycle engines range from 33 to 
68 lb per sq in., while those for 4- 
stroke-cycle engines range from 64 to 
82 lb. In considering the effect of 
brake mean effective pressure, the 
buyer must take care to allow for the 
general engine design, and especially 
methods of cooling both piston and 
cylinder. These things must be taken 
into account in order to determine cor- 
rectly whether or not an engine will 
operate safely for long periods at the 
brake mean effective pressure for which 
it is rated. 

Here is another question which can 
be answered best through the accumu- 
lation of field experience. I have heard 
competent engineers testify under oath 
that a particular design of engine could 
not possibly run for any length of time 
when the brake mean effective pressure 
exceeded a certain value. After hearing 
these opinions, I have gone into the en- 
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gine factory and tested the design un- 
der conditions and loads which pro- 
duced pressures running 20-30% above 
those claimed to be injurious, without 
apparent ill-effect as far as the engine 
was concerned. Furthermore, I have 
followed the operating experience of 
these engines over a period of time long 
enough to prove that while engineers 
may testify that a thing cannot be done, 
the final proof lies in performance. 

Considerable difference of opinion 
exists about piston speed, as can be 
seen from the fact that speeds for en- 
gines in central-station service vary 
from 650 to 1114 fpm. A majority of 
the engine builders employ piston 
speeds over 900 fpm, and speeds of 
1000-1100 fpm are quite common. It 
has been my experience, substantiated 
by many others, that high rotative 
speed will have more effect on engine 
life than high piston speed. 


Fuels and Injectors 


The question of fuels and injection 
systems worries many diesel buyers. 
And rightly so, for many operators 
have been needlessly hampered in fuel 
purchasing by engines fitted to handle 
only a limited range of fuels. Today it 
is more important than ever to get this 
matter straightened out, as new refining 
methods and shifting economic factors 
cause the fuel picture to change rapidly. 

The one safe conclusion seems to be 
that fuel versatility in an engine is 
highly desirable. The wise engineer 
will specify that the engine must handle 
fuel of as poor a grade as is likely to 
prove economical in the area where the 
plant is to be built. For very low grade 
fuels, this would once have meant air 
injection, but progress in design of 
mechanical-injection systems has con- 
siderably broadened the range of fuels 
that can be handled. If the engine 
bought can burn a wide variety of fuels, 


then choice of fuel in later years can 
depend entirely on relative fuel costs 
and comparative handling and main- 
tenance costs. 

Many of the factors to be considered 
in selecting a diesel are more or less 
related. This is no more apparent than 
in the case of brake mean effective pres- 
sure and engine cooling. In a given 
cylinder, the heat release per unit of 
volume runs roughly proportional to the 
brake mean effective pressure. Thus, 
if a 16x20-in. cylinder operates at 50 
lb per sq in. and then at 70 lb, the 
heat release at the higher pressure ex- 
ceeds that at the lower pressure by 
about 40%. To operate satisfactorily 
at the higher pressure, the design must 
provide a more thorough cooling sys- 
tem for both pistons and _ cylinder 
jackets than would be needed for oper- 
ation at the lower pressure. 

Therefore, we find engines operating 
with brake mep’s of 30-40 Ib can get 
along without piston cooling, depend- 
ing entirely on jacket cooling to main- 
tain safe operating temperatures. As 
mean effective pressures go up, it be- 
comes necessary to cool the piston as 
well as the cylinder jacket. This brings 
another factor into consideration. 
Jacket cooling is universally accom- 
plished by means of circulating water. 
Piston cooling can be handled by cir- 
culating either water or oil through the 
piston. Of the two methods, oil seems 
preferable, as a leak in the piston cool- 
ing system will not contaminate the 
lubricating oil in the crankcase. 

The general arrangement of the cool- 
ing system on the engine should be 
simple and should assure that the cool- 
ing medium, be it water or oil, will get 
to the parts of the jacket and piston 
where it will do the most good. Here 
again, past experience is the best guide 
as to whether or not a particular cool- 
ing system actually cools. 
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No. 7—On Generator Air Coolers 


= By F S KOHL and D P HESLER 
4 General Electric Company 


of a generator fire is rare. Because of 
the limited volume of air in the sys- 
- tem, little oxygen is available to sup- 
- port combustion. Open systems con- 


added factor in reducing this hazard. 
AIR OUTLET 


If a generator were to be installed 
\ 


draw in new air resulting in 
a “forced draft” contributing to the 
| intensity of a fire. With the closed sys- 
: | ‘4 tem, the elimination of dirt and com- 
\ | | bustible deposits on the windings is an 
\ \ Gi | 


without an air cooler, a duct system 

‘ ==—-h--*- RS of some kind or another would be re- 
quired. These ducts would very likely 

be elaborate and expensive and would 
occupy a considerable amount of val- 
uable space. A supply duct leading 
from a suitable source of air would be 
essential. A discharge duct, while not 
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SECTION 


Recirculating surface-air-cooling arrangement 


Dear Mr Specialist: 


I’ve heard a lot about generator air 
coolers but nothing so far has con- 
vinced me that they are really an eco- 
nomically sound investment. Can you 
give me the inside story? Do they 
really earn their keep, or are they just 
another gadget to maintain? Anything 
you can tell me about them along these 
lines will certainly be appreciated. 


Yours very truly, 
Engineer 


Dear Mr Engineer: 


Generator air coolers have proven so 
valuable that seldom is a turbine-gen- 
erator set rated 500 kw or larger in- 
stalled without one. Air coolers are so 
widely accepted that they are often 
classed as a required accessory. Their 
use has been one of the most important 
single factors contributing to the re- 
markably low outage record of turbine- 
generators. 

No doubt you are familiar with the 
usual cooler arrangement (see dia- 
gram). Ventilating air for the gener- 
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ator is continually recirculated within a 
‘closed system. The warm air discharged 
from the generator is cooled in passing 
over the finned surface of the cooler. 
Water is the cooling medium. The cool 
air is directed back to the generator. 

Benefits of air coolers largely result 
from the fact that ventilation is secured 
with a closed and compact air system. 
The major advantage is that only clean 
air is passed through the generator. 
Dirt, soot, coal dust, and oil vapors 
which would tend to deteriorate the 
insulation of the windings, are almost 
entirely excluded. The life of the insula- 
tion is prolonged. Little, if any, time is 
required for cleaning the generator. Its 
“use factor” is increased, its mainte- 
nance decreased. Inspections, even after 
years of operation, often show the in- 
sulation of a generator with an air 
cooler to be almost as clean as it was 
the day it left the factory. 

Another point—the generator fire 
hazard is reduced with the closed com- 
pact system. This point is an im- 
portant one even theugh the occurrence 


so essential, would be very desirable as 
otherwise the warm air would be re- 
leased at a high velocity directly into 
the station. The resulting noise and 
overheating of the station, especially 
on a hot summer day, would be very 
objectionable. 

On some large turbine-generator in- 
stallations, condensate can be used as 
the cooling water for the air cooler. In 
this manner generator heat losses are 
recovered and transferred to the feed- 
water with consequent improvement in 
station economy. 

These items are the major ones to 
consider, but there are others of sec- 
ondary importance. For example, air 
coolers are available that can _ be 
mounted integral with the generator 
housing above the operating-floor level. 
Such an arrangement is an advantage 
where basement headroom is lacking. 

Air coolers are not limited in their 
application to turbine-generators, but 
are used for cooling many types of 
electrical apparatus where the closed 
system of ventilation has advantages. 
Common applications are waterwheel 
generators, synchronous condensers, 
frequency-changer sets, and large mo- 
tors of almost every type. In these ap- 
plications, as in the case of turbine- 
generators, coolers help protect large 
investments by insuring maximum avail- 
ability of equipment. 

Sincerely yours, 
Turbine Specialist 
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An operating engineer sets down the things he looks for and after to insure reliability 


Centrifugal Pump 


I F PART OF YOUR JOB is operat- 
ing and maintaining centrifugal 
pumps, you will have had, or do have, 
occasion to be concerned about pack- 
ing. Few installations, even in the 
simplest of services, are trouble-free in 
this respect. When leakage means loss 
of valuable product or results in an 
unsightly and sometimes hazardous 
condition, packing problems become 
mountainous. 

Freedom from packing trouble is 
primarily a matter of pump design. 
This vital point cannot be overempha- 
sized and it is one that is frequently 
overlooked by plant engineers, pur- 
chasing authorities and even, it would 
seem, by pump manufacturers them- 
selves. By design I mean those ele- 
ments which insure rigidity and proper 
alignment of pump parts. How often 
have you come across a mechanic feed- 
ing packing into a “bad actor” that on 
closer inspection proved to be suffering 
from an advanced case of shaft “wob- 
blyitis,” shroud-ring consumption or 
bearing decay? What we are inter- 
ested in are design features that will 
minimize, if not eliminate, packing 
trouble. 


Specifications 


Let us assume that, for once, we are 
to have the say on the purchase of a 
virgin pump. The purchasing agent 
has loosened up and acceptance of the 
rock-bottom bid is not mandatory. Well, 
how are we going about our selection? 
First, we are going to write into our 
specifications a clause worded some- 
thing like this: 

“Each quotation shall be accom- 
panied by a dimensioned cross-section- 
al view of the unit showing details of 
construction and listing the materials 
to be used in the various parts.” 

Secondly, we are going to be hard- 
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Charleston, W. Va. 


ISSUED BY 
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PUMP DATA SHEET 


FACTORY _ IDENTIFICATION 
1. NAME 


-NUMBER 


LOCATION 


INSTALLATION DATE 


PURCHASE ORDER NO 


MANUFACTURER'S DATA 
1. TYPE 


SERIAL NO 


PARTS CHART 


2. 
3. DRAWING NO 
4. 


FILE LOCATION 


SERVICE CONDITIONS 
LIQUID HANDLED 


CAPACITY — Gpm 
SUCTION HEAD — Ft 


SUCTION LIFT — Fr 


DISCHARGE HEAD, Ft 


OPER TEMP —F 


~ 


SPEED — Rpm 


. CONTIN OR INTERMIT 


PACKING DATA 
1. END RINGS — No. & Code 


2. MAIN RINGS — No. & Code 


3. LUBRICATION — Yes' No! 


Kind 


4. BACKWASH — Yes! No! 


Kind 


5. INSPECTION SCHEDULE 


REMARKS 


Keep a record of pump data for ready reference on a form like this 


boiled enough to toss out any quota- 
tion not received with such a draw- 
ing. None of those beautiful multi- 
color sections so dear to the heart of 
the salesman for us! Now, with the 
print in front of us, we are going to 
assure ourselves of the following: 


1. Does the general arrangement and 
proportions of the unit indicate a well 


thought-out, rugged, balanced design? 


2. Is the design compact enough to 
eliminate trouble from overhung rotat- 
ing parts without necessitating use of 
an unduly large shaft? 


3. Is the design such as to hold im- 
peller and shaft assembly in both static 
and dynamic alignment? Are running 
clearances correct? 
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4. Is the packing box adequate for 
packing-space length and accessibility? 
Can the gland be inadvertently cocked 
and cause damage to the shaft? Are 
the gland clearances correct? 


5. Is that portion of the shaft pass- 
ing through the packing box protected 
by a carefully finished, hardened 
sleeve? 


6. Are the bearings in the pedestals 
adequate and are they protected against 
entry of all materials other than the 
proper lubricant? 


7. Are the materials of construction 
suitable for the operating conditions 
and will they give long and corrosion- 
free service? 


8. Is pump speed correct considered 
from the stand-point of efficiency and 
bearing life? 


If you are able to answer each of 
these questions affirmatively in regard 
to a particular pump, you need not 
hesitate about buying it. You can do 
so knowing that basically you have a 
good pump and one in which any 
packing trouble that may occur will 
not be aggravated by mechanical de- 
fects. 

A preliminary study of general de- 
sign to obtain an over-all impression 
of what is offered is always the best 
approach to any purchasing problem. 
The experienced technical man senses 
unbalance in design, not always appar- 
ent from a study of separate parts. So 
give the general picture some thought 
before passing on to a study of details. 

Compactness of design is desirable 


both from hydraulic and mechanical 
considerations. In this connection, the 
desirable design will have the impeller 
placed as closely to the bearing as 
practical. If this is done, an unduly 
large diameter shaft to prevent whip- 
ping will seldom be necessary. Fre- 
quently, pump manufacturers, for eco- 
nomic reasons, use the same casing for 
a range of capacities. If this is car- 
ried to extremes, the pump may lack 
compactness and should not be con- 
sidered. 

Impeller and shaft must stay in 
static and dynamic alignment. A care- 
ful study of this point and an insist- 
ence upon this being so will more than 
repay you in obtaining trouble-free 
packing. While the impeller load must 
be properly carried by bearings out- 
side the pump casing, alignment will 
be greatly assisted by wear and shroud 
rings on each side of the impeller. A 
long, sturdy, close-fitting and remov- 
able bushing at the bottom of the pack- 
ing box will also help alignment, at 
the same time making the packing more 
effective. 


Running Clearances 


As for running clearances, no hard- 
and-fast rule can be laid down. Ex- 
perience must determine their magni- 
tude; make them as small as operating 
conditions and materials of construc- 
tion will allow. In the absence of 


definite personal operating experience, 
it is well to leave this point to the 
judgment of the pump manufacturer. 
Inadequate packing boxes, inaccess- 
ibly located, are the rule rather than 


Rugged construction requires these features: A—Rigid continuous base for pump and 
drive unit. B—Strong compact pump pedestal. C—Long rigid bearing housing. D— 
Minimum overhang of pump head. E—Adequate flanged casing joint. F—Flanged 


suction and discharge nozzles 
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the exception on most makes of so-called 
standard pumps. If your service war- 
rants it, and it usually will, select a 
unit having room for 5 to 6 rings of 
packing exclusive of lantern-ring space. 
Try to imagine the mechanic packing 
the pump and purchase one that will 
give him a break on accessibility. Look 
at the gland design. Can the mechanic 
inadvertently pull it up irregularly and 
thereby cause excessive wear on the 
shaft or sleeve? Many pumps are now 
equipped with 2-piece glands. These 
are to be recommended in that the 
follower, or cylindrical portion, cannot 
be cocked. Avoid a sloppy fit between 
shaft, gland and packing box. Reason- 
ably close clearance between these parts 
will again make the packing more ef- 
fective. 

Regardless of pump type or service 
conditions, purchase a pump in which 
the packed portion of the shaft is pro- 
tected by a sleeve. Study the retention 
of this sleeve on the shaft to make sure 
that leakage cannot occur between the 
sleeve and shaft. Means for removing 
the sleeve easily for maintenance or 
replacement must also be investigated. 
The sleeve itself must be carefully fin- 
ished—both size and polish. Since the 
sleeve is one element that will bear 
the brunt of the wear, its surface must 
be hardened to the maximum, consist- 
ent with other physical properties. 


Bearing Supports 


To those of us who want depend- 
ability and maintenance-free perform- 
ance, features which add the ultimate 
14% efficiency mean nothing, but we 
can appreciate a rugged support-bear- 
ing structure. Much of the packing 
trouble on pumps can be traced to mis- 
alignment of bearings because of an 
inadequate frame structure and _ bear- 
ings. Insist upon generous bearings. 
Many engineers prefer anti-friction 
bearings. Several pump companies use 
double-row ball bearings at the pump 
end of the pedestal. Insofar as this 
design gives better support and align- 
ment, its use is to be encouraged. 

Look for adequate protection of 
bearings. Seals found on some pump- 
bearing pedestals are unsuitable for 
service in dirty or corrosive atmos- 
pheres. Hence frequent replacement of 
the bearings may be necessary. Some 
pump manufacturers are using modi- 
fications of the labyrinth seals now 
generally used on the better designs 
of electric motors. Such seals have 
been very effective in service. 

Selection of proper materials for a 
given service is of primary importance. 
Yet, it is the one phase of the problem 
which many of us are poorly qualified 
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to answer. This, of course, does not 
apply with as much force to standard 
installations covered by adequate past 
experience as it does new applications 
beyond, perhaps, the explored bound- 
ary of materials. Our metallurgical 
friends, however, are constantly im- 
proving old metals and bringing out 
new ones so, that even in duplication 
of existing units, it is well to think in 
terms of materials of construction. New 
applications merit the deepest study to 
insure proper material selection. 
Unless you are part of a large tech- 
nical organization employing research 
talent capable of answering this prob- 
lem, it is well, at this point, to take 
advantage of the wider experience of 
the pump companies and permit them 
to suggest desirable metal or combina- 
tion of metals for your pump. Unique 
as your problem may appear to be, 
they, through their wide contact with 
pump users generally, may have en- 
countered and satisfactorily solved a 
similar problem. Do not, however, 
abandon your use of independent judg- 
ment even here. You should consult the 
standards of the Hydraulic Institute 
which lists materials for pumps used in 
a very wide range of applications. 
Remember that economic considera- 
tions should govern material selection. 
While first cost generally is not always 
the controlling factor, there is little 
point in purchasing an expensive unit 
unless its initial cost is more than bal- 
anced by elimination of outage time, 


parts replacement and routine mainte- 
nance. Conversely, if the unit is an 
important part of equipment used in a 
continuous process, purchase of a cheap 
pump requiring much maintenance will 
hardly prove to be a sound investment. 
In my opinion, using high speeds to 
improve hydraulic conditions and re- 
duce first cost has been adopted in some 
cases without consideration to the 
handicap added to the mechanical side. 
For equal head and capacity, the im- 
peller size of a high-speed pump can be 
reduced, but balancing and support- 


greater friction on running parts such 
as impeller shrouds and wearing rings, 
bushings and packing, with resultant 
greater wear. It is well, therefore, to 
select the operating speed of a pump 
only after considering the balance be- 
tween efficiency, compactness and first 
cost on one hand, with possibilities of 
increased maintenance on the other. 
Other things being equal, the pump 
with the moderate operating speed is 
the one generally preferred. 


ing of the rotating parts becomes an . J 
increasingly serious problem, which ie 
must be solved to insure alignment. : 
Similarly, higher rubbing speeds means 
im 
Cc’ 


Pump alignment is essential to good operation, so look for these points: A—Machined 


interlocked pump-head parts. B—Balanced impeller design. 
D—Wearing rings to help guide impeller. 


C—Strong 1-piece shaft. 
E—Substantial bushing at end of packing 


box. F—Wide-spread bearings. G—Double-row anti-friction bearings 


Puzzled by mysterious explosions in 
tanks holding wartime stocks of gaso- 
line, British authorities suspected sabo- 
tage but couldn’t prove it, as the 
terrific blasts left no evidence behind. 
But when a kerosene tank blew, in- 
vestigators found bubbles of gas rising 
from a layer of water at the tank bot- 
tom, on which the kerosene had been 
floating. Dr A C Thaysen, expert on 
generation of gas by bacteria, ex- 
amined some of the sediment, found 
it contained a new kind of bacteria, 
able to live in kerosene. Fermenting 
into 10% ethane and 90% methane, 
the “bugs” caused the explosion. Dr 
Thaysen is practically sure a similar 
action accounts for the gasoline blasts. 


Nothing I saw at Iron Fireman’s 
Cleveland plant, during a swing through 
the Middle West in January, gave me 
a bigger kick than the way they make 
feed screws. Visitor's eyes pop as a 
specially-designed lathe nonchalantly 
wraps a 1x2-in. cold-rolled bar around 


Exhaust Lines 


By L N ROWLEY 


a mandrel. The sniral is then welded 
to a cold-rolled rod to make the com- 
pleted feed screw. 


At the Bruce-Macbeth plant I 
watched them test one of their new en- 
gines with the “tank” cooling system. 
Designed to eliminate scale troubles 
and make jacket cleaning easy, the 
unit is arranged so that the cylinder 
barrels set in a steel tank, with open 
top, in which a constant water level is 
maintained by a draw-off pipe near the 
top. Incidentally, this construction gives 
the engine a sleek, streamlined look. 


At the Heating and Ventilating Show 
in Cleveland there were some fascinat- 
ing domestic gadgets. Figuring that 
most of us never get so much kick out 
of life as when we're tinkering around 
the house, I’m passing a few of the 
interesting things seen at the show, 
such as ...a new thermostat with a 


dial on the side for easy adjustment of 
“burner-on” period . . . streamlined 


forced-flow hot-water heating systems, 


two of them with outdoor thermostats 
to regulate temperature of water con- 
tinuously circulated in the system... 


a_ specially-designed window screen, 


claimed to cut sun heat by about 80% 
. .. @ centralized, easy-to-operate vent- 
ing system for hot-water heating plants 
...a@ high-efficiency heating system in 
which combustion products, plus excess 
water vapor to dilute condensation 
acids, circulate through radiators .. . 
gas-fired year-around conditioner 
using absorption refrigeration. 


In Milwaukee the doctor takes his 


own medicine—walking around the 


Nordberg plant I spotted a_ steam- 
engine and asked where it was going 


when finished. “Right here”, was the 


answer, “we need some capacity in our 
own plant”. Aside from this intramural 
activity, I noted particularly a large 
diesel unit for Bryan, Ohio. 
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HE FANNING FORMULA, Equa- ni 
tion (1), computes directly the fric- ts 

e a tion or head loss in straight pipes for 
D C S ] C any liquid (or gas provided the total 

1r CC O u 10n pressure loss does not exceed 5-6% of 
the original absolute gas pressure). To 
use the formula, a friction factor, f, is 


- = needed and can be found from an ex- a 
for Pipe Capacit , perimentally determined curve, Fig. 1. 4 


To find the friction factor on this curve 
for a given flow in a certain size pipe, 
the Reynolds number (a numerical 
quantity that varies with pipe diameter, 
velocity, density and viscosity for a 


i fluid) is first calculated from 
in pipes takes out most of the guesswork in finding proper tear ‘iiiaelie rein 


The primar f this article “ 
te primary purpose 0 
friction factor”. Graphical construction avoids trial and error — ;. 1, present a direct method for cal- 


culating the amount of fluid that will 
By Dr J R ZWICKL, Worthington Pump & Machinery Corp, Harrison, N. J. pass through a certain pipe, also the 


Rational method of computing friction loss for fluids flowing 


0.07 
0.06 


0.05 


© 


0.04 For standard H+ 


0.03 


For very smooth tubes 
0.02 a 


0.015 ~ 


Friction Factor — f¥ 


Thousands Ten Thousand Hundred Thousands 


10° 15 2 25 3 4 5 6 7 8 940% bs 2 25 3 4 5 6 7 8 949° Se 2 25 3 4 5 6 7 8 949° 
Reynolds Number 


Fig. 1—Friction factor varies with velocity, pipe size, density and viscosity as expressed by Reynolds number 


0.10 pipe diameter needed for carrying a ‘ 
0.09 given fluid quantity with a specified 
0.08 head loss in both cases. The Fanning 
formula (1) cannot be used for these 
t problems directly since the data needed 
= =.5=s for computing the Reynolds number are 
not given and a trial-and-error method 
is usually employed. Before discussing 
N these, however, a clear understanding of 
the straight-forward head-loss calcula- 
tion is necessary. 
Example I shows the complete calcu- 
2 lation of an_ illustrative example. 
i Wanted the head loss in 300 ft (equiva- 
0.03 1 -line : . lent length) of 4-in. standard iron pipe 
at Ht +t eee carrying 100 gpm of cold water; first 
0.025 : calculate the Reynolds number from 
y Formula (2) as 79,000. The correspond- 
~~ ,, ; ing friction factor from Fig. 1 is 0.023. 
Formula (la) gives the head loss 
For i directly as 2.1 ft of water. This calcula- 
Vly eee 720 44, tion can be performed in exactly the 
\A bee = same manner for oil, steam, gas or any 
Examp/e Tl, | | | =a 
-lExample Ih other fluid, employing, of course, the 
parallel to 
We \ ewer 
Reynolds Number III on following page 
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EXAMPLE I 
Calculate head Joss in 300 ft of 4-in. standard iron pipe carry- 


ing 100 gpm of cold water. Using Equation 2: 


R= V = 100 gpm = 0.002228 = 0.223 cfs 
S = 62.4 /b per cu fr 
Z =/ centipoise + 1488 = lb/ft sec 
= 79,000 


From Fig. 1, 0.023 
0.023 x (0.223)*x300 
1.63 x 0.023 x 0.0494 300 
64.4x 0.0041] 
= 2./ ft of water 


EXAMPLE II 


How much flow will pass through 300 ft of 4-in. standard 
tron pipe with 2.1 ft head loss 2 


Use right-hand side ‘- Equation 3, call result X 


Use left-hand side of Equation 3, with assumed f=00/ 
1490 x 8.025 _ 
= x= 1490 R= 119, 500 


Draw X-line on Fig. 2, through point at R=119,500, F=0.0/, 
slope 


Then f=0.023 (check Example I) 
Use Equation (la) to find flow = 100 gpm 


EXAMPLE Ii 


Find minimum pipe size that will pass 100 gpm through 300 ft 
of pipe with 2h ft head loss. 


Use right-hand olde of Equation 4, call result T 
* (300)? 


0.406 x 62.4 x /. 16 x 1488 
373 


= /3970 
Use left-hand side, with assumed f=0.0/ 


R= 1297022659 93 400 


Draw T-line on Fig. 2, through point at R=93,400, f=0.0), 
slope 5 on! 


R=79,000 


£=0.023 (check Examples I and IT) 
Use Equation (la) to find pipe size = 4 in. 


proper viscosity value and friction-factor 


algebraic calculations and plotting one 


curve. 

If the problem is to find out how 
much fluid will pass through a given 
line with a specified head loss, neither 
Reynolds number nor friction factor 
can be calculated since the flow is not 
known. Most engineers have been accus- 
tomed to assume a flow and get the 
answer by trial and error. 

This article shows a direct way of 
solving this problem. By making some 
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curve (or a tabulation), the trial-and- 
error method can be avoided; however, 
the calculations are somewhat cumber- 
some. Therefore, only so much of it will 
be treated here as will permit an 
understanding of the simple graphical 
solution. 

We start by solving Formula (2) for 
c and setting the result into Formula 
(1) to get Formula (3) which is simply 
another form of the equation for the 


friction loss. The right-hand side of this 
equation contains only quantities that 
are known for the given case and its 
numerical value can be computed imme- 
diately. The left-hand side contains the 
R and f values which pertain to our 
case of flow, but are yet unknown. Their 
magnitude is fixed on one hand by the 
conditions of our problem through this 
Equation (3); on the other hand they 
are related to each other by the respec- 
tive friction-factor curve, such as shown 
in Fig. 1. 


Curve of Products 


If the problem to be solved required 
the use of the curve for standard iron 
pipe, we could read off several corre- 
sponding values of Reynolds number 
and friction factor from Fig. 1 and com- 
pute with each set the magnitude of X 
for many values of the left-hand side of 
Equation (3). Then we can plot the 
series of these products as a curve (or 
tabulate them) against either the fric- 
tion factor or the Reynolds number. 
This done, we compute, with the given 
data of our problem, the numerical 
value of the right-hand side of Equation 
(3) and find for this X value the cor- 
responding f or R from the above-men- 
tioned curve or tabulation. 

They will be the correct values per- 
taining to our problem and we can 
figure the velocity c or the flow V by 
using the f value in either Equation (1) 
or Equation (la). However, we can 
figure them also from Equation (2) by 
using the R value we found for our 
problem. 

The foregoing computation is not too 
difficult and would be quite satisfactory 


TABLE I 
l 
h=fxX is (1) 
v? 
n-(4)x£ x X (la) 
dcS 4 V S 
_ 
X= ~~ Z x (+) @) 
x (+) (4) 
h = head loss in ft of the fluid itself 
| = length of pipe in ft 
d = inside diameter of pipe in od 
c = average velocity in ft per 
S = density of fluid in lb per ne ft (62.4 
for water) 
aw = 3.1416 
g = 32.2 ft per sec per sec 


viscosity in lb per ft sec (centipoises 
488) 


V= flow i in cu ft per sec 
R = Reynolds number 
f{ = friction factor (for turbulent flow) 
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if it were not that a simple graphical 
method gives the same results without 
plotting a separate relationship for 
each friction-factor curve. 

This graphical construction is made 
simple by plotting the friction-factor 
curves on logarithmic paper, as in Fig. 
1. Then, for any numerical value, X of 
the right-hand side of Equation (3), all 
possible combinations of friction factor 
and Reynolds numbers for the particu- 
lar problem will lie on a straight line 
parallel to the X lines of Fig. 2, which 
is a large-scale replot of part of Fig. 1. 
The slope of the X line is upward to the 
left with a slope of 2 to 1 if the scales 
of the coordinates are equal as in both 
Fig. 1 and Fig. 2. 

The X lines in Fig. 2, all parallel, 
are guide lines for convenience in solv- 
ing an actual problem. In order to 
locate the proper X line for a given 
problem, see example drawn in on Fig. 
2, one point must first be calculated for 
same. Compute the numerical value of 
the right-hand side of Equation (3), 
assume any value of f, preferably 0.01. 
and calculate a corresponding, but hy- 
pothetical, value of Reynolds number, 
R. Locate this hypothetical R value 
along the base of the chart (f = 0.01) 
and draw a line parallel to the guide 
line X as illustrated. This will intersect 
the friction factor curve at correct 
values of f and R for the problem. 


Numerical Solution 


Example II shows the computation 
of friction factor and Reynolds number 
for the same pipe problem as Example 
I. Using the head loss of 2.1 ft found 
in Example I, the right-hand side of 
Equation (3) becomes 1490. Assuming 
f = 0.01, the hypothetical R is found 
to be 119,500. On Fig. 2, a line drawn 
from point f = 0.01, R = 119,500 par- 
allel to the X lines (see heavy dashed 
line) intersects the friction-factor curve 
for standard iron pipe at f = 0.023, R 
= 79,000 which check values used in 
Example I. Having determined the cor- 
rect friction factor f and Reynolds num- 
ber R, the flow V can be calculated 
directly from Equation (la) by using 
f or from Equation (2) using the R 
value. The latter is more convenient. 

This graphical construction has the 
advantage that the single computation 
and construction of one X line is cor- 
rect for any of several friction-factor 
curves that may have to be used. For 
example, the construction for Example 
II could be used with the friction-factor 
curve for smooth tubes and f is found 
without any further work to be 0.0185 
and R = 89,000. 

The third case comes about when the 
problem is to find the minimum pipe 
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diameter required to carry a given flow 
with a specified head loss. For this 
problem, we solve Equation (2) for 
diameter, d, and insert the resulting ex- 
pression into Equation (la) to get 
Equation (4), which again is but an- 
other form of the friction-loss equation. 

As in the previous case, Equation (4) 
can be similarly evaluated by comput- 
ing the magnitude of T for several cor- 
responding friction factors and Rey- 
nolds numbers taken from Fig. 1 and 
plotting same as a curve against either 
f or R. Then compute the numerical 
value of the right-hand side of Equation 
(4) and finally find for this T value the 
corresponding f or R value from the 
above-mentioned curve. 

The graphical solution of the prob- 
lem, however, is simpler and is based 


number which we locate on the base 
line. This will be the base point for the 
T line pertaining to the given problem 
and, if we draw through this base point, 
a line parallel to the T guide line, it 
will cross the friction-factor curve at 
the proper values for our problem. 
Example III shows the calculation for 
the data of Example I, with a numerical 
result of 13,970 for T. 

With this value for 7, and the 
assumed value of friction factor (f = 
0.01), the Reynolds number for draw- 
ing the T line is found as R = 93,400. 

Once friction-factor and Reynolds 
number are established, either Formula 
(la) or (2) can be used to find diame- 
ter of pipe. The diameter so found is 
the minimum diameter. If this diameter 
is not feasible, we select the next larger 


Fig. 3—Viscosity-temperature relation for water 


again on the fact that in the logarithmic 
plot of the friction-factor curve, all pos- 
sible combinations of f and R which 
satisfy the left-hand side of Equation 
(4) with T fixed by the data of the 
problem will lie on a straight line Jean- 
ing to the left. This line will have a 
slope of 5-to-l if the scale for the co- 
ordinates is equal in both directions. 
Fig. 2 contains such 7 lines as refer- 
ence or guide lines. 

To locaté the respective T line prop- 
erly on the plot, we compute the numeri- 
cal value of the right-hand side of Equa- 
tion (4), then figure for this 7 value 
and f = 0.01, a hypothetical Reynolds 


standard pipe or tubing. Quite natur- 
ally, with this larger diameter the head 
loss will be less than originally assumed 
for the problem. If this final head loss is 
required, we simply figure the value of 
the Reynolds number for the selected 
diameter, find the corresponding fric- 
tion factor and figure the correct head 
loss from Equation (la). 

The values of friction-factor of Figs. 
1 and 2 were given to the writer by 
W H McAdams in a letter on Jan. 3, 
1935, as the proposed values of the 
article “Friction Factor for Clean 
Round Pipes” by Drew, Koo, McAdams 
in Trans AIChE, Vol 28, pp 56-72. 
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How Select and Maintain 


Practical hints on the construction, application and care of flat-rubber and multi ple V-belts 


Folded edge 


Fig. 1— Flat ply-fabrie-rubber belt constructions. 


Fig. 2— V- and round rubber-belt constructions 


UBBER BELTING is manufactured 

in several different shapes, con- 
structions and rubber compounds. These 
give varying degrees of strength, 
stretch, pulley grip, mechanical preci- 
sion, and smoothness; also protection 
against abrasion, oils, moisture and 
corrosive fumes. No single belt or 
type can do all of these things, how- 
ever. So, to aid the buyer and user, 
here are some of the fundamental dis- 
tinctions and characteristics of differ- 
ent types of rubber belting. 

Cotton and rubber, or synthetic-rub- 
ber compounds, are the materials used 
in practically all power-transmission 
rubber belting. Cotton duck or fabric 
of either the conventional woven kind, 
or that known as cord fabric, impreg- 
nated and covered with rubber or syn- 


Fig. 3—A 5-strand multiple V-belt connects 40-hp motor to line 
carding machines are driven—an example of modern group drive 
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thetic-rubber compounds, form the 
structural element of ply-fabric-rubber 
belts. Cotton cord is now used as the 
stretchless element in cord belts made 
by several leading manufacturers. 
Until about 15 years ago, almost all 
rubber belting was of flat ply-fabric 
construction made either with raw or 
folded edges, Fig. 1. These types still 
constitute a great bulk of rubber belt- 
ing made today. Folded-edge belts 
are designed for general use on drives 
where excessive edge wear results from 
belt shifters, guides, and _ pulley 
flanges, or where the drive is subjected 
to corrosive fumes or the weather. 


shaft, from which 
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Folded-edge belts usually have a cover 
seam on the side not intended to run 
on the pulleys. - 

Raw- or square-edge belts, made of 
harder ducks than folded-edge types, 
are also designed for general power- 
transmission work. These are parti- 
cularly applicable for use on idler and 
serpentine drives, where they are sub- 
jected to severe bending and wear on 
both faces. All ply-fabric-rubber belts 
can be successively trimmed to narrow- 
er widths if drive changes require it. 

Flat-ply-fabric belts are the proper 
choice where their ends must be con- 
nected with fasteners. They will take 
any type of fastener, plates, lacing, 
hook, or gathered joint. However, the 
best fastener belt is never as good as 
an endless one. It is frequently worth 
the additional inconvenience and ex- 
pense to make rubber belts endless. 

Endless belts are recommended on 
drives with small pulleys, where ser- 
vice conditions are severe, and belt 
speeds are over 5000 fpm. If the drive 
will take a factory-made endless belt, 
either the folded- or the raw-edge ply- 
fabric and cord belt are available. 
Raw-edge types are preferable where 
belts are to be made endless on the 
edge. Folded-edge and cord belts are 
also field-vulcanized-endless. 
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Belts 


By JAMES ADAMS, Jr 


The Manhattan Mfg Div of 
Raybestos-Manbattan, Inc 


Fig. 4—A_ 2-cylinder, 150-hp 
diesel connected to a pumping 
line by a 17-strand V-belt 


A certain tension is necessary to hold 
belts snugly against pulleys. Some 
of. this tension is lost when the belts 
stretch. When belts are operated on 
pulleys having fixed centers, they must 


be cut to a length that will give them 
sufficient tension to compensate for 
stretch during operation for a reason- 
able period before they have to be 
shortened. A rule of thumb for meas- 
uring the length of flat-ply fabric-rub- 
ber belts is to make them % in. per ft 
shorter than the length around their 
two pulleys, measured with a steel tape. 

Ordinary ply-fabric-rubber __ belts, 
made of standard 28- or 32-0z duck, 
will stretch from 2 to 3% in service 
and will thus require two or three 
take-ups. Rubber-covered belts and 
those made from the light ducks stretch 
between 1 and 2% and probably will 
require 1 or 2 takeups in service. 
Amount of stretch also depends on 
how heavily the belt is loaded. In any 
case, follow the rubber manufacturer’s 
table of belt stretch for the conditions 
at hand. 


Preconditioning Belts 


Length of regular ply-fabric-rubber 
belts varies with sustained changes in 
atmospheric humidity. Therefore, we 
recommend that these belts be _pre- 
conditioned, by letting them stay un- 
rolled for 48 hours where they are to 
be used, before cutting to fit the drive. 
This prevents fastener trouble or over- 
heated bearings due to belt shrinkage, 
or an extra takeup if the belts lengthen. 

Where the drive has an automatic 
takeup, such as an idler or a pivoted 
motor base, a rubber belt will not 
require shortening. When a ply-fabric- 


Fig. 5—A 75-hp, line-start, squirrel-cage induction motor drives a coal drier through 
a 5-strand multiple V-belt and a gear speed-reducing unit 
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rubber belt is removed from a drive 
during repairs, it should be rolled up 
and left near the drive. If a roll of belt 
is laid on its edge over night on a wet 
floor, shrinkage on the wet side may 
make it run crooked. Cord-rubber belts 
are aflected very little by humidity 
changes and have practically no stretch 
except due to elasticity. 

Short-center drives may be consid- 
ered as those where the distance be- 
tween pulley centers is less than twice 
the larger pulley diameter. If the shaft 
centers are fixed, an idler pulley will 
maintain belt tension and take up belt 
stretch if necessary. For electric-motor 
drives, a pivoted motor base will auto- 
matically control belt tension and com- 
pensate for stretch by permitting the 
weight of the motor and its reaction 
torque to act on the belt. All tension- 
control devices are adjusted to a proper 
position when they are installed. Tf a 
belt stretches excessively, the tension 
base should be carefully readjusted to 
proper operating position. Neglect to 
do this may result in a badly burned 
or worn belt due to insufficient tension. 


This danger is not present with high- 
grade rubber belts properly installed 
and adjusted before being put into 
service. 

Standard rubber belts have an out- 
side surface of cotton fabric impreg- 
nated, but not covered, with rubber or 
synthetic-rubber compounds. These are 
known as friction-surfaced belts. When 
rubber belts are used on windup and 
other drives requiring high rates of 
slip, they must slip without overheat- 
ing or burning. For these drives, rub- 
ber belts with a bare-duck surface 
(commonly called “bareback”) are 
used. Where the highest flat-belt fric- 
tion on the pulley is desired, rubber 
belts with a specially treated surface 
are made by several manufacturers. 
The pulley surface of these belts should 
be periodically dressed as recommended 
by the maker. 

Where severe conditions of acids or 
alkalies and moisture exists, belts with 


rubber or synthetic-rubber covers, 


somewhat similar to those used on con- 
veyors, are available. Similar in an- 
other respect to conveyor belting, rub- 


Vig. 6 -A 26-in. cord rubber belt 184 ft long operating quarter-turn drive on oil- 
pumping band wheel through a cluteh from lineshaft 


ber-covered transmission belting will 
stand severe abrasion and is prac- 
tically immune to changes in atmos- 
pheric moisture. 

Heat has always been an enemy of 
every kind of belting. Leather dries 
out, Balata gum melts, and the ordi- 
nary rubber belt ages and cracks. Like- 
wise, mineral oils are bad for belting, 
specially for ordinary rubber belting. 
A few drops of lubricating oil now and 
then will not injure a rubber belt, but 
when continuously subjected to lubri- 
cating oil it will swell and loosen the 
rubber bond. Synthetic-rubber com- 
pounds are now available that have 
high resistance to heat and oiliness. 

For short-center drives of practically 
every kind, rubber strand belts, singly 
and in multiple, have come into wide 
use. These belts are made in single 
V; double V, for driving from both 
sides; and round cross sections, Fig. 2. 
They are made in ply-fabric, cord-fab- 
ric and cord constructions, the cord 
types having the least stretch. 

Except for the larger-size fabric 
types, practically all rubber V-belts are 
made endless and are therefore sub- 
stantially limited to drives that can 
take an endless belt. V-belt motor 
drives, Fig. 3, applied in the middle of 
a line shaft, are made by installing a 
coupling next to the driven pulley, 
through which to admit the belts. 


V-Flat Drive 


V-belts are sometimes used to drive 
a large flat pulley with very little 
crown, from a small grooved sheave, 
Fig. 3. This kind of a drive is known 
as a V-flat. The V-belt grip on the 
sheave is about equal to that on the 
flat pulley when the belt wraps 110 
deg around the sheave. Thus, it would 
not be economical to replace a large 
pulley with an expensive, grooved 
sheave when the V-belt grip on the 
large pulley equals that on the sheave. 
Single or multiple V-belts may be 
operated quarter turned, and_ single 
V-belts may be operated crossed on 
grooved sheaves. Adjustable-diameter 
grooved sheaves are available by which 
a change in speed can be made with 
the turn of a wrench or other adjusting 
medium. These are applied with V-belts 
on several designs of variable-speed 
transmissions. 

When selecting V-belts for a mul- 
tiple drive, they should be matched as 
to construction, length, and width. If 
one belt on a multiple drive breaks in 
service, let the rest of the belts carry 
the load until a new matched set is 
obtained. Install the new matched set, 
and keep the remainder of the old belts 
for emergency. 
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Everythin g seems to show that explosion doors and other devices can't hel p much when a real 


blast occurs. It’s up to the operator to steer clear of trouble by knowing what causes 


explosions and how to prevent them. Here are the facts needed to keep your plant safe 


Furnace Ex plosions— 


Operating Responsibility 


EALIZATION of 
the damaging pow- 
er of boiler explosions 
brought passage of 
stringent boiler codes 
and license laws, fol- 
lowed by an appreciable 
reduction of accidents 
in this country. How- 
ever, the hazard of fur- 
nace explosions does 
not always receive the 
attention it deserves. 
Loss of life and property 
may be high in these 
blasts, and they have 
occurred far too fre- 
quently in recent years. 
As the following ques- 
tions and answers show, 
this is primarily an 
operating responsibility. 
Power readers, with the 
facts before them, can 
contribute to public 
safety by conscientiously 
observing the simple bas- 
ic rules for avoiding 
such accidents. 


What is a furnace 
explosion? 

furnace explosion 
is the ignition and _ al- 
most instantaneous com- 
bustion of explosive or 
highly inflammable gas, Fig. 1 
vapor, or dust accumu- 
lated in a boiler setting. 

Because of the rapidity 

of combustion and heat generation, the 
expansive forces may be far greater 
than the setting can stand. 

In minor explosions, called “puffs”, 
“flare-backs”, or “blow-backs”, flames 
may blow suddenly for a distance of 
many feet from all firing and observa- 
tion doors and anyone in the flame 
path may be seriously or fatally 
burned. Such minor explosions, even 
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Damage to water-tube boiler caused by furnace explosion 


if no real damage is done, indicate 
dangerous conditions and should not be 
ignored. 

Heavier explosions may shatter gas 
baffles, bulge setting walls and loosen 
refractory, with possible damage to 
the boiler itself resulting from the 
shock. Violent explosions have blown 
brick tops of boiler settings through 
roofs, blown the sidewalls out from 


under the boiler, and 
broken all connecting 
piping. 
Does explosion risk de- 
pend on type of fuel? 
Furnace explosions 
may occur with any type 
of fuel. They occur far 
more frequently, how- 
ever, when fuels burn in 
suspension than in solid 
form on grates. This 
means that the risk is 
greater with pulverized 
coal, oil, gas, and waste- 
heat units. Insurance 
rates covering furnace 
explosions in large boil- 
ers are about 9 times as 
great with oil and pul- 
verized coal and about 
11 times as great for gas 
as they are for solid 
fuels. These rates are 
scaled in proportion to 
the estimated hazard. 
What kinds of furnace 
explosions are there? 
Furnace explosions 
are commonly divided 
into gas explosions and 
dust explosions; each 
results from the presence 
of unburned fuel and 
its delayed 
Furnace explosions may 


ignition. 


also be divided into 
primary and secondary 
classifications. 

For example, a quantity of unburned 
fuel in the primary combustion cham- 
ber, or furnace, may distill off a con- 
siderable volume of gas during a period 
of interrupted ignition. If this gas does 
not ignite soon, it may fill the furnace 
and circulate back to a secondary pass. 

Continued ignition delay may cause 
volatile content of the unburned fuel 
to be exhausted and the major part of 
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the gas to pocket in the second or third 
pass of the setting. When the diluted 
gas mixture remaining in the furnace 
ignites, because the burner is relighted, 
or for some other reason, a furnace ex- 
plosion of minor intensity occurs in the 
primary chamber. The blast of flame 
may then follow through to ignite the 
gas in the succeeding passes in a sec- 
ondary and more violent explosion. 


What causes gas explosions? 


The primary cause is unburned fuel. 
A quantity of gas may accumulate in 
some part of the furnace or setting 
when gas is used for fuel, or, in oil 
or pulverized-coal units, unburned fuel 
on the hot furnace floor may distill 
off highly inflammable gas, when the 
burners are not in operation. 

This gas may also find its way into 
furnace or setting pockets. No matter 
where the gas comes from, ignition will 
cause combustion with explosive force. 
Relighting the burners may set it off, 
or the gas may permeate cracks and 
ignite from contact with hot  brick- 
work. 


What causes dust explosions? 


Naturally, dust explosions occur 
most frequently on pulverized-coal 
units. Improper adjustment or condi- 
tion of the pulverizer may impair the 
fineness of the coal, so that some of the 
larger particles are not completely 
burned. In time, the upper parts of 
tubes may pick up a heavy layer of 
this unburned fuel. When a burner 
is lighted, a minor primary explosion 
may occur, due to delayed ignition. 
This “puff” may jar the tubes, dislodg- 
ing a heavy cloud of coal particles. If 
the coal-air ratio lies within the dan- 
gerous range, a violent secondary ex- 
plosion will follow. 
Can a burner ignitor cause an ex- 
plosion? 

Some burners use an auxiliary pilot 
flame, burning gas. If the pilot goes 
out accidentally when the main burner 


is off, the entire setting may be filled 
with gas. Fire departments in some 
cities prohibit gas pilots unless 
equipped with automatic shut-offs to 
stop the gas flow if the flame goes out. 


How about fans and dampers? 


Accidental stoppage of the induced- 
draft fan, with continued operation of 
the forced-draft fan, results in fuel be- 
ing fed to the furnace faster than com- 
bustion products leave. Mechanical or 
electrical interlocks prevent this condi- 
tion, and also the possibility of starting 
the forced-draft fan unless the induced 
unit is running. A tightly closed damp- 
er creates a situation similar to the 
stoppage of an induced-draft fan. Cut- 
ting back dampers, as shown in Fig. 2a, 
makes it impossible for them to close 
tightly. This is a wise precaution on 
units burning fuels in suspension. 


What about coal characteristics? 

During light-load periods, a “cold” 
furnace has little igniting tendency, 
and with pulverized-coal low in vola- 
tiles, the flame may be unstable. Un- 
less closely watched by the fireman, 
the flame may go out. The following 
drop in steam pressure will cause the 
automatic controls to increase coal 
feed and the furnace may be filled with 
an unburned mixture of pulverized 
coal and oxygen. A dust explosion 
may result, or the coal may settle to 
distill off the volatiles, resulting in a 
gas explosion before the burner comes 
on again or when it does. Use of a 
smaller burner for low-load periods, 
or burning higher-volatile coal, will 
prevent explosions of this type. 

To find out if a furnace explosion in 
pulverized-coal installation could 
have been a gas explosion, search out 
all coke in the combustion chamber. 
Weigh the coke, compute the volume 
of gas given off, and calculate the gas- 
oxygen ratio using the known furnace 
volume. This will indicate whether 
the mixture was in the explosive range. 


What precautions will prevent ex- 
plosions in starting up? 

In starting up pulverized-coal, oil, 
or gas units, (1) use a “rich” fuel-air 
mixture, (2) use properly designed 
ignition methods, whether a portable 
or stationary torch, (3) never allow 
the fuel-air mixture to ignite from the 
heat of furnace walls, or from an- 
other burner, (4) scavenge the fur- 
nace before starting (at least 5 min- 
utes recommended) and be sure there 
is enough draft when lighting-off, (6) 
if the fuel does not ignite in a few 
moments, shut off ignitor and fuel 
supply and thoroughly scavenge fur- 
naces and gas passes before again at- 
tempting ignition. 

What precautions will prevent explo- 
sions during operation? 

(1) Never leave the boiler operating 
unattended. (2) If a burner goes out 
accidentally, follow (6) above and 
then determine and remedy the cause 
of stoppage. (3) Keep burners and all 
allied equipment clean. (4) On boil- 
ers using both forced- and induced-draft 
fans, test the interlock periodically. 

(5) Do not attempt to secure excess- 
ively high CO: by use of too rich a 
fuel-air ratio or by inadequate second- 
ary air supply. (6) Keep temperatures 
and pressures for preheated air, drying 
air, fuel oil, etc, at right levels. (7) 
Do not allow an unstable flame condi- 
tion to continue uncorrected. 

Can boiler walls be built to stand 
explosion pressures? 

Over 100 lb per sq ft pressure may 
result from major blasts. Steel-en- 
cased walls may be braced by steel 
columns of the buckstay type and cross 
girders, dividing external wall sur- 
face into sectors, so as to withstand 
about 40 lb, the pressure set up by 
explosions of moderate intensity. 

Provide adequate explosion doors to 
warn operators of puffs, indicating seri- 
ous conditions that may lead to a real 
explosion. These doors should be free 
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Fig. 2—Cut-back damper will prevent one kind of explosion. Doors should be studded and lined against overheating 


74 (154) 


POWER ¢ March, 1940 


br 
4 
WEES - 
Flue -- = 


to swing open and should not have 
latches. If the door tends to overheat, 
spotweld studs to the inner surface and 
apply a fireclay lining, as in Fig. 2b. 
Keep the openings clear and never fill 
them with brick. When an explosion 
door lies within 6 ft above any plat- 
form or operating level, provide a 
deflection plate at least 6 ft high (Fig. 
3) to protect passers-by from being 
burned by the flame blast. 

How much faith should be placed in 
explosion doors? 

Explosion doors will not prevent 
damage in case of a major explosion. 
The cure lies in prevention alone. 
Opinions of leading authorities con- 
sulted on this point can be summarized 
as follows: “the question of explosion 
doors is perhaps the most debatable 
one in connection with explosions . . . 
the number and size depends on an 
arbitrary standard. It is probable that 
each maker has a standard of his own 
and it is also probable that there is 
no agreement among these standards. 

“We doubt very much whether any 
explosion vent could be arranged to 
operate fast enough or to be large 
enough to really safeguard any instal- 
lation . . . a slight puff or explosion 
will do not damage even if there is 
not an explosion door on the furnace, 
while a heavy explosion will do dam- 
age regardless of any explosion doors 
which are feasible . . . we have never 
recommended any form of explosion 
relief on oil-fired boilers. . . . 

“Most explosion doors are so heavy 
that should an explosion occur, the 
sidewalls or boiler walls would break 
if sufficient energy is expended on the 
door to cause it to open . . . an ex- 
plosion occurring at the bottom of the 
furnace would not even lift an explo- 
sion door at the top, although it might 
seriously damage the furnace at the 
bottom . . . it is the general belief 
that such explosion reliefs will create 
severe personal injury hazards . 
it is our thought that it is a good deal 
more important to arrange for positive 
ignition of pulverized fuel, oil and gas, 
than to provide explosion vents. . . .” 


Why won’t explosion doors work? 


Experiments in explosion galleries 
show pressures considerably higher 
than those that would occur in a boiler 
setting, due to the velocity wave effect 
in a gallery. However, these experi- 
ments give valuable data on the time 
element. They show that the maximum 
rate of flame propagation in the higher 
explosive limits of pulverized coal and 
air is 2820 fps, and that a pressure rise 
of 588 lb per sq in. per sec may occur. 
It is the rapid rise in pressure or the 
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dynamic load that causes most struc- 
tural damage. What does this mean in 
respect to explosion doors? 

Explosion relief vents ahead of the 
path of flame propagation increase the 
velocity and the “kickback”, causing 
major damage at the point of ignition. 
A ¥% sq ft vent at the origin is as 
effective as a 2 sq ft vent 20 ft along 
the path of propagation. An explosion 
door at the origin decreases the veloc- 
ity of flame propagation and so reduces 
damage. 

Interesting examples of the differ- 
ence between vents along the path of 
flame propagation and at the point of 
origin are to be found in the many 
experiments and actual cases of build- 
ings where brick walls have been 


Working from another direction, cal- 
culations show that a theoretical pres- 
sure of 20,448 lb per sq ft would occur 
if there were no loss of heat or expan- 
sion between the tubes. Actually, 
under probable operating conditions, 
an unrelieved pressure of about 4500 
lb per sq ft would result. The theo- 
retical increase in gas volume would 
be 575,000 cu ft, or 255 Ib. One 
authority advocates a relieving area of 
1 sq ft for each 2500 lb per hr of gas 
flow, and on this basis 355 sq ft would 
be the minimum explosion-door area to 
limit the pressure in the 7000-cu-ft 
furnace to 40 lb per sq ft. This assumes 
that the gas must be relieved in 1 
second, but since the time interval may 
be considerably less, the required area 
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Fig. 3—A deflecting plate protects operators from flame blast at explosion doors 


wrecked but windows directly above 
have been left intact. Practically, 
however, it is impossible to follow these 
principles in boiler explosion doors 
because such doors, to date, have not 
been designed to withstand tempera- 
tures attained in the lower part of the 
furnace where ignition of most explo- 
sions begins. 

Another difficulty in the way of vent- 
ing explosions by doors lies in the 
size requirements. Curves from Ar- 
lington gallery tests indicate that doors 
of about 10 sq ft in area would be 
required per 100 cu ft of furnace vol- 
ume in order to limit internal pressure 
to 40 lb per sq ft. The total area of 
explosion doors for a 7000-cu-ft fur- 
nace would thus run to 700 sq ft. 


would be even greater than 355 sq ft. 

No matter which way you figure it, 
it can be seen that it would be impos- 
sible to provide, under practical condi- 
tions, enough explosion-door area to 
keep explosion pressures down to a 
reasonable figure. 

One can only conclude that the 
effectiveness of any explosion doors 
practical to install is limited to reliev- 
ing minor puffs, warning attendants 
that operating conditions exist that 
might lead to serious explosions. Such 
warning is also given by flare-backs 
through burner ports, regardless of any 
explosion doors. If explosion doors 
are installed they should be as light 
as possible and located as close to the 
hottest part of the furnace as practical. 
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Fig. 1 —Single-cylinder, 20,000-kw 
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3600-rpm_ unit at Ripley Station, Kansas Gas & Electric Co. Last two rows of blades are shielded 


Operation OK’s Blade Research 


Service records show good 
performance of low-pressure 
turbine blading operating at 
tip speed of 860 miles per br. 
Moisture collectors and edge 


shields check erosion 


By NORRIS D GOVE 


Westinghouse Electric & Mfg Co 
South Philadelphia, Pa. 


Fig. 2—Section through 20-in. exhaust 
blading showing location of shields and 
water catcher 
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‘ig. 3—Low-pressure 
blading after six months 
operation. Note signs of 
erosion third row 
(not shielded), good con- 
dition of shielded rows 


PERATING EXPERIENCE with two 
O new turbines has given excellent 
opportunity to determine performance 
of low-pressure turbine blading operat- 
ing at high peripheral speed. One 
machine is the 25,000-kw unit installed 
in the Montville plant of the Connec- 
ticut Light and Power Company by 
Westinghouse in 1937. This machine 
(largest 3600-rpm_ single-cylinder con- 
densing turbine in the world) takes 
steam at 640 Ib g, 825 F and exhausts 
at 29-in. vacuum. 

During the following year a similar 
unit was installed in the Ripley Plant 
of the Kansas Gas & Electric Co where 
it has completed a year of almost con- 
tinuous operation followed by annual 
inspection and return to service. 


Three Years Service 


For years it has been generally un- 
derstood that limitation of largest eco- 
nomical size of a condensing turbine 
lies in the exhaust blading. In_ the 
turbines mentioned above, the last 
rotating rows of blades, shown in Fig. 
2, have an active height of 20 in. above 
a 40-in. diameter hub. This means a 
tip diameter of 80 in. and a tip velo- 
city at 3600 rpm of 1258 ft per sec. 
These blades in the two machines now 
have a total service record of more 
than three years with practically no 
erosion. 

Low-pressure blade erosion has for 
years been a source of expense to tur- 
bine operators. It has often been felt 
that the economic advance in_ boiler 
pressures without reheat would be in- 
fluenced by the cost of replacing con- 
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3rd from last row, not shielded 


densing-turbine exhaust-end — blades 
worn away by moisture. The designers 
realized that no matter how much 
mechanical strength and stability they 
could build into the blades, success 
would not be complete unless erosion 
were reduced. This seemed partic- 
ularly important since about 
moisture at the exhaust was expected. 

Designers reviewed progress toward 
this end for the past half dozen years 
and attacked the problem on_ three 
fronts. First came the addition of 
Stellite shields on the inlet edge of 
the blade to present a hard and dur- 
able surface to resist impingement of 
flying water particles. 

The second measure was the design 
of improved water catchers ahead of 
each of the last two rotating rows of 
blades to entrap and drain out a con- 
siderable part of the water and thus 
reduce the bombardment. 

The third step was the development 


2nd from last row, shielded 


Last 3 stages 


of blade shapes and angles to produce 
not only an efficient passage for the 
steam, but also a form which would 
best conduct the relatively low velocity 
water droplets to reduce impingement. 

After some six months of regular 
operation, the Montville turbine was 
opened and the low-pressure blades 
examined and photographed. Traces 
of erosion were remarkably slight. 
After nine more months of practically 
continuous operation, the turbine was 
again shut down for annual inspection. 
No material increase in erosion over 
that recorded nine months earlier 
could be detected. 

The Ripley unit at its first annual 
inspection exhibited the same high re- 
sistance to erosion. These two cases 
furnish sufficient evidence that, with 
careful attention to the fundamentals 
and refinements of design, high blade 
speeds do not constitute an operating 
hazard nor an economic handicap. 
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Spotting Smoke 


“Office Skyhooks” 


By PHIL SWAIN, Editor 


VERY MAN is entitled to his 

dream. That of the go-getting 
smoke inspector is a comfortable and 
efficient office, glass walled and well 
heated, suspended by skyhooks above 
the exact geographical center of the 
district to be inspected. 

This dream came mighty close to 
realization in Rochester, N. Y., last 
fall, when city smoke inspector Ernest 
Brundage moved into a new penthouse 
office built high above the roof of the 
Lincoln Alliance Trust Co Bldg at 
183 Main St, East. 

Big windows on all four sides give 
a clear view for miles, and all around 
the circle. Here sits the inspector, 
when he has time to sit, with an un- 
obstructed view of practically every 
stack in greater Rochester. For a spot 
closeup he can quickly roll to any 
window the big telescope mounted on 
casters and equipped with an air-cush- 
ioned adjustable standard. 


Tracking Down Smoke 


Let’s say the phone rings. Man com- 
plains that Stack X is smoking again. 
Brundage swings around in his chair 
and catches it in the act, thereby sav- 
ing a lot of argument and letter writ- 
ing. As I see it, this is a super broad- 
casting system. Name any plant in 
Rochester and the inspector can get 
an immediate report direct from the 
stack itself. 

Right here it must be granted that 
Brundage can’t watch all the stacks 
all the time; doesn’t even try. In any 
case, there will be enough formal com- 
plaints to keep’ him busy. But his 
crow’s-nest vantage point makes it easy 
for him to see whether so-and-so, who 
was warned (after formal complaint) 
and promised to do something about it, 
is really doing something or just play- 
ing for time. 

The present smoke ordinance, dat- 
ing back to 1914 without change, is 
simple but stringent. It provides a 
single density standard, not a smoke 
scale. This standard, slightly lighter 
than Ringlemann No. 2, is made by rul- 
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They built the inspector a penthouse 
office on top of the town 


ing (on a dead white surface) black 
lines 1/24 in. wide on %4-in. centers. 
The “color” of this chart, viewed in 
the open air at a distance not less than 
100 ft, sets the dividing line between 
light smoke and “dark smoke”. 

Going far beyond the requirements 
of most cities, this ordinance limits 
the emission of such dark smoke to 
not more than 5 minutes once in 4 con- 
secutive hours. Exceptions to this rule 
are permitted only between 5 and 7:30 
AM. A paragraph on soot reads “Soot 
must not be expelled or suffered, permit- 
ted or caused to escape from any stack 
flue or chimney.” The penalty provided 
for each offense is a fine not exceeding 
$50 or imprisonment not exceeding 50 
days, or both. 


Ernest Brundage, Rochester’s smoke 
inspector, has been on the job since 
1936. Before then, he was a prac- 


tical operating engineer. Besides 
keeping the air clean over one of 
America’s most beautiful industrial 
cities, Brundage is active in several 
engineering organizations —past 
state (N.Y.) president of the 
NAPE, on the national educational 
committee of the Craftsmen 
(UCCE), secretary of the Interna- 
tional Union of Operating Engi- 
neers, Local No. 71 


Knowing that this matter of smoke 
ordinances and their enforcement has 
long been a governmental headache in 
all American industrial cities, I asked 
Mr Brundage to tell me frankly how 
Rochester fares in this respect, 
whether smoke ordinances are gener- 
ally enforceable and whether cities are 
generally cleaner because of them. 

Said he, “In my opinion the smoke 
situation in Rochester would be at 
least four times as bad as it is if we 
did not have this ordinance and an 
active setup for its enforcement. Some 
few plants would voluntarily abate 
smoke, but most would not incur added 
expense and trouble to eliminate smoke 
if there were no legal compulsion. 

“Here’s something to remember: 
Rochester was originally a hard-coal 
town. In recent years, particularly dur- 
ing the depression, many plants 
changed to soft coal to cut fuel bills. 
These include 50 of our city schools; 
all of the city schools were burning 
anthracite at the turn of the century. 
Yet the smoke complaints in this office 
in 1939 were less than in any year since 
1929. I think that is significant.” 

In stressing the importance of smoke 
ordinances and their enforcement, 
Brundage reminded me that tact and 
common sense are equally necessary. 
Many cases require special considera- 
tion. If the equipment is at fault, a 
plant can’t be rebuilt in a day, nor in 
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the middle of the heating season when 
all boilers are loaded to the gills. 
You’ve got to allow a violator reason- 


able time in which to get his plant in 
line after a warning. What is a reason- 
able time will depend on many hu- 


Telescope and typewriter, tools of the smoke spotter’s trade, are right at hand 


+ + + 


man, financial and engineering factors. 

Brundage has been running dust 
tests since 1937. Each month he fills 
his car with a dozen capped round 
glass jars (5 in. diameter by 11 in. 
high). He deposits these on selected 
roofs along a circle about midway be- 
tween the business center and the out- 
skirts of the city. He picks a spot not 
easily reached by the public, uncaps a 
jar and leaves it in place for about 30 
days to pick up any dust that may settle 
in it. The jar contains water plus gly- 
cerine and another chemical to prevent 
evaporation or freezing. 

After 30 days, he puts out another 
set of jars and delivers the old ones 
to the city laboratory for dust measure- 
ments. He recalculates the lab results 
to the basis of tons per sq mile per 30 
days and tabulates the results for com- 
parison with similar tests in other 
cities. 


New Gas-Engine Heat Recovery 


Tests show “high-temperature” cooling, with water above 212 F, brings no mechanical 


troubles and vastly increases possibilities of heat recovery from jacket water and exhaust gas 


IGH-TEMPERATURE _ cooling, 

based on use of jacket-water tem- 
peratures above 212 F, makes possible 
better methods of heat recovery and 
promises important savings to gas- 
engine users, according to a recent re- 
port by the Gas-Engine Power Com- 
mittee, Industrial Gas Section, Ameri- 
can Gas Association. With an average 
of 30% of the total energy content of 
the gas fuel being “wasted” as heat 
into the jacket water and another 35% 
into the exhaust, it can be seen that any 
improvement in ways of putting this 
65% to useful work would widen the 
field in which use of gas-fueled engines 
can produce savings. 

In the usual arrangement, the jacket- 
water flows in a closed circuit, giving 
up its heat in some form of heat ex- 
changer. Exhaust heat is recovered by 
(1) taking the exhaust directly through 
a second heat-exchanging device such 
as a warm-air heater or boiler, (2) 
water-jacketing the exhaust line and 
connecting it as a temperature booster 
in series with the jacket-water system, 
or (3) water-jacketing the exhaust line 
and using it to heat water in a circulat- 
ing system separate from the engine- 
cooling-water system. These methods are 
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all covered in “The Gas Engine Hand- 
book,” published by the American Gas 
Association, 420 Lexington Ave, N. Y., 
and reviewed in Power, February, 1940. 

Reporting on “high-temperature” 
cooling, D W Reeves, Oklahoma Natural 
Gas Co, Chairman of the AGA Gas 
Engine Power Committee, says “Be- 
cause of the fact that engine jacket 
water is generally maintained at tem- 
peratures under 200 F, it has been diffi- 
cult to use such water directly, without 
additional heat being supplied from 
some source outside the engine. 


Experimental Work 


“Experiments have been carried on 
during the past few months in Southern 
California, following several years of 
development work abroad, in the high 
temperature cooling of internal-com- 
bustion engines. By ‘high temperature’ 
cooling it is meant that instead of main- 
taining jacket-water temperatures of 
approx 160 F, the temperature is raised 
to 215 F and over. In some instances, 
temperatures of jacket water of from 
300 to 400 F have been tried. However, 
at these higher temperatures, lubrica- 
tion difficulties have been experienced. 
At the lower temperatures, from 220 to 


250 F, no mechanical difficulties have 
been encountered.” | 
The report goes on to indicate the 
wide range of industrial uses for waste 
heat at temperatures of 212 F and over, 
and cites an example in an ice plant 
with ammonia compressors powered 
with gas engines. Assuming an_ice- 
making capacity of 40 tons per 24-hr 
day, such a plant would have a 100-hp 
gas engine, operating at 70 lb brake 
mean effective pressure, cooled with 
jacket water at 220 F, and carrying an 
exhaust temperature of 950 F. Approxi- 
mately 250,000 Btu per hr will be avail- 
able from jacket water, and 227,500 Btu 
per hr available from the exhaust, using 
a waste-heat boiler of 65% efficiency. 
If the waste heat operates one of the 
new absorption refrigeration units using 
methylene chloride for refrigerant and 
dimethyl ether or tetraethylene glycol 
as solvent, ice-can water and liquid am- 
monia can be pre-cooled, producing a 
25% power saving per ton of ice made. 
If the existing suction temperature is 
above the minimum operating point, the 
plant efficiency may be increased by 
about the same amount (25%), with- 
out increasing gas consumption, by the 
simple device of boosting compressor 
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TEMPERATURE AT VARIOUS POINTS 
AT DIFFERENT STEAM PRESSURES 
Steam Temperature F 
| 216 216 215 224 23) 
2 219 219 218 227 234 
3 222 222 22) 230 237 
5 228 228 227 236 243 


speed, thus lowering brine temperature. 

First cost of ice-plant capacity aver- 
ages about $1000 per ton. Using the 
arrangement just outlined, capacity can 
be increased 25% at a cost of about 
$200 per ton for the additional output. 

As an added advantage, high-tem- 
perature cooling gives automatic con- 
trol of the engine heat balance not 
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possible with conventional cooling. For 
example, with jacket water held at 160 
F by circulating 50 gpm, there will be 
times when there is no use for the heat 
in the full 50 gpm, and water tempera- 
ture will rise. In other words, when 
engine temperatures are kept below the 
boiling point, jacket heat must be re- 
moved at a uniform rate or tempera- 


tures will fluctuate so as to cause oper- 
ating difficulty. For the same reason, it 
is difficult to hold the desirable 20-F 
temperature differential between inlet 
and outlet water. With high-temperature 
cooling, all or any part of the heat may 
be abstracted without upsetting the 
engine heat balance. 

The diagram shows a high-tempera- 
ture cooling hookup where a condenser, 
either atmospherically or fan cooled, 
may be installed on the roof. The ex- 
pansion chamber holds water at 212 F, 
part of which flows to the main cooling- 
water circulating pump. By the time the 
water enters the engine, the temperature 
has dropped to about 211 F; this will 
rise to about 220 F in circulating 
through the engine. Passage through the 
exhaust-gas heater raises the tempera- 
ture to 227 F. This 227-F water mixes 
with the 212-F water in the expansion 
chamber, cooling down to 212 F and 
liberating steam. This steam may be 
used for any indirect heating operation. 

An automatic valve in the condenser 
connection opens when steam pressure 
exceeds by a lb or two the pressure 
desired in the supply line, as would be 
the case if steam requirements should 
fall off. Excess steam goes to the con- 
denser and condensate returns to the 
expansion chamber. 

Since atmospheric-pressure steam is 
not sufficient for most plant needs, the 
table at left gives the temperatures at 
various points in the system, for pres- 
sures of 1 to 5 Ib. 


Applications 


Adaptations of this basic scheme can 
be worked out to fit many conditions. 
For tank water heating, jacket water or 
steam from the expansion chamber may 
run directly to a heat exchanger in the 
water tank. Where the problem in- 
volves space heating, unit heaters or 
condensers may be installed wherever 
heat is needed, and jacket water or 
steam may be piped to and from the 
heating units. If warm air is desired 
from gas-engine “waste heat,” there is 
no need to install, near the engine, con- 
densers equipped with blowers or fans. 
Piping the steam or water close to the 
point of warm-air application will 
eliminate costly duct work, and prob- 
ably reduce transmission losses. Power 
for the circulating pump will be offset 
by savings in blower power. 

The high-temperature method of cool- 
ing natural-gas engines makes available 
4-5 |b of steam at 230 F for every 
brake hp developed by the engine. For 
example, a 120-hp engine driving, at 
full load, a 75-kw generator would 
yield about 480 Ib of 230-F steam for 
auxiliary heating. 
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Years Hydrogen Cooling 


T THE AMERICAN INSTITUTE 
of Electrical Engineers winter con- 
vention, held in New York, N. Y., Jan. 
22-26, Philip Sporn and F M Porter 
gave results of 12 years operating ex- 
perience with hydrogen-cooled —syn- 
chronous condensers and alternators on 
the American Gas & Electric Service 
Corp power systems. 

The paper dealt particularly with 
seven synchronous condensers of 161,- 
000 kva total capacity in seven plants. 
These units have operated a total 58.44 
machine-years and have been out of 
service less than 4% of the time for 
inspection and maintenance. They have 
been actually operated for over 90% 
of the time. 

The machines have been out of serv- 
ice due to hydrogen construction only 
1.2% of the total time since installation. 
Satisfactory operation is also reported 
for a 50,000- and a 66,667-kva generator 
operating in hydrogen. 


Conclusions 


From experience with these machines, 


the authors reached these conclusions: 

1. Construction for operation in hy- 
drogen is one of the minor factors 
adversely affecting machine availability. 
The fact that two machines have each 
been operating for over two years with 
no direct supervision indicates that the 
reliability is as great or greater than 
that of air-cooled units. 

2. From an economic standpoint, gas 
consumption is an almost negligible 
item. The cost of hydrogen used is gen- 
erally less than 5% of the savings ob- 
tained by reduction in windage losses. 

3. Accessories required for operation 
in hydrogen have introduced no compli- 
cations of any significance. 

4. From a safety standpoint, there has 
appeared no reason for concern when 
the machine is normally operating in 
hydrogen. 

5. More than 45 machine years of 
outdoor operation, involving five ma- 
chines during.all possible weather con- 
ditions, demonstrate the adaptability of 
this apparatus for such service. 

6. General inspections every five 
years have been found sufficient. 

7. Field tests have demonstrated that, 
in general, the air-cooled capacity of a 
given synchronous condenser can be 
increased 25% by the utilization of hy- 
drogen, at slightly above atmospheric 
pressure, and still further augmented 
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an additional 20% by raising the gas 
pressure to 15 lb per sq in. 

8. When designed for gas pressures 
up to 15 Ib per sq in., reliable perform- 
ance can be obtained at such higher 
pressures, and advantage taken of the 
additional cooling effects of a hydrogen 
atmosphere. 

9. The utilization of hydrogen, par- 
tuclarly at pressures above atmos- 
pheric, permits not only the carrying 
of additional continuous loads, but also 
allows heavy swings of short duration 
with entire safety because of the ability 
of hydrogen to rapidly and efficiently 
remove heat from possible hot spots in 
the windings. 

10. The condition of the windings. 
particularly in the machines which have 
been in service for over seven years, 
affords every reason for anticipating in- 
sulation life considerably greater than 
is now obtained from units exposed to 
the injurious effects of oxidation and 
corona, when operated in air. 

11. It seems clear, to the authors at 


least, that the hydrogen-ventilated syn- 
chronous condenser is more economical 
for units above 10,000 kva than the 
equivalent air-cooled machine. The 
future offers possibilities of higher volt- 
age and further development of 3600- 
rpm alternators to take maximum ad- 
vantage of hydrogen cooling. 

12. Although tests seem to indicate 
that increases above 15 lb per sq in. do 
not produce correspondingly propor- 
tional gains in cooling or capacity, 
operation at gas pressures above this 
level should, and undoubtedly will be, 
explored. 

13. Hydrogen cooling permits con- 
struction of large, high-speed turbine 
generators, which could not be properly 
cooled by air at all, or in some sizes 
only by utilizing external fans. By 
going to hydrogen a more compact de- 
sign results, which, combined with 
savings from reduced windage losses, 
more than balances the cost of explo- 
sion-proof construction and accessories 
necessary for operation in hydrogen. 


Looking at the 66,667-kva, 3500-rpm hydrogen-cooled turbine generator from collector- 
ring end, in Windsor plant of the Ohio Power Co 
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Refrigeration and 
Air Conditioning Move Ahead 


Highlights of the annual ASRE and ASHVE meetings: developments in squirrel-cage motors, 


ultra-violet to kill bacteria in air, new data on glass block, insulations, filters, ducts 


LEVELAND, JAN. 25—The closely 

related refrigeration and air-con- 
ditioning fields held the center of the 
technical stage in January, with the 
American Society of Refrigerating En- 
gineers meeting in Chicago January 
17-19 and with the American Society of 
Heating and Ventilating Engineers gath- 
ering in Cleveland January 22-25. To 
further spotlight these industries, the 
Refrigeration Equipment Mfrs Associa- 
tion staged the 2nd All-Industries Ex- 
hibit during the week of the ASRE 
meeting, and Cleveland’s famed Lake- 
side Hall housed the 6th International 
Heating and Ventilating Exposition. 


New Rotor 


Celebrating the Society’s 35th anni- 
versary, the meeting of the refrigera- 
tion engineers dealt with both old and 
new. For the new, C C Leader, Gen- 
eral Electric Co, told of recent develop- 
ments in squirrel-cage motors. Pointing 
out that growth of air conditioning 
and commercial refrigeration brought 
the problem, in many cases, of install- 
ing large motors in congested areas and 
on combined light and power circuits, 
he showed how the squirrel-cage motor, 
low in cost and reliable, might meet 
the power companies’ need for low 
starting currents, and the equipment 
maker’s requirements as to price and 
serviceability. Tracing the develop- 
ment of squirrel-cage design, Mr Leader 
described a new rotor retaining the ad- 
vantages of the cast construction but 
overcoming difficulties formerly met 
when applying cast construction to the 
double-cage motor. These units can be 
built with locked-rotor currents of 350- 
400%, and will meet special installation 
needs. 

Advent of the “condensing unit” as 
a competitive mass-production item has 
forced engineers to concentrate on the 
condenser and to abandon empirical 
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design methods, according to Henry B 
Pownall, York Ice Machinery Corp. 
Presenting a method of analysis of con- 
denser performance based on a single 
tube, he discussed effect of such fac- 
tors as water-pressure drop, tube di- 
ameter, quantity of water per ton, 
length of travel, scale formation, and 
gave rating curves for tubes of various 
sizes and for different refrigerants. 

Based on this method of analysis, 
Mr Pownall suggested the following 
rules for general condenser design: (1) 
fixed unit areas cannot be determined 
for all types of surface, but the loading 
should be a function of the type used, 
(2) to obtain best condenser per- 
formance, use as high a water-pressure 
drop as can be economically justified, 
(3) terminal difference should be 
selected on the part of the curve where 
differences in heat-transfer values, due 
to scale, for example, will have little 
effect. 


Refrigeration’s Future 


Looking into the future, S C Bloom, 
Chicago consulting engineer, tackled 
the job of predicting what refrigeration 
will be like in 1954, when the Society 
meets for its golden anniversary. Re- 
marking the steady trend to higher 
compressor speeds and smaller cylin- 
ders, he saw wider use of centrifugal 
compressors, particularly down into 
the smaller sizes, where such machines 
will meet competition from rotary 
types. With the cooling-water problem 
growing more acute, and with the cool- 
ing tower and the evaporative con- 
denser as stop gaps only, Mr Bloom 
felt the utimate solution was the air- 
cooled condenser. This in turn may 
stimulate development of new and more 
suitable refrigerants, but nothing now 
threatens ammonia, and Freon is likely 
to hold its own, as is SO,. On the other 
hand CO, seems on its way out. 


C C Leader, General Electric Co, de- 
scribes new squirrel-cage rotor with cast 
double winding 


In cold storage, the trend away from 
ceiling coils means almost entire de- 
pendence on convection. But the 
speaker seemed to think that growth 
of panel cooling might bring radiation 
back into the picture. For the next 
15 years, air conditioning will be the 
biggest field for refrigeration, with ap- 
plication of self-contained store units 
growing until buildings are more gen- 
erally supplied with central systems. 
Residence cooling still looks dubious 
on any large scale. 

Other possible future developments 
include: quick-freezing done right at 
the fishing grounds, and expansion 
of the ice industry with emphasis on 
special forms such as flakes, blocks, 
cubes, etc, and with increased use of 
ice in air conditioning of churches, 
theatres, and other low-load-factor in- 
stallations. Looking back into the 
Society’s 35-year history, and beyond, 
David L Fiske, Secretary, brought to 
light many interesting technical and 
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Arrangement of ultra-violet lamps in air duct. Chart shows number and spacing for various air flows 


human sidelights of the early days of 
refrigeration. 

In an informal conference on cor- 
rosion, a paper written by Logan L 
Lewis, Carrier Corp, told of trouble 
encountered with bacterial growths in 
air conditioning and refrigerating sys- 
tems, and went on to discuss the gen- 
eral corrosion problem. Several en- 
gineers pointed out that bacterial 
action is a scale problem rather than 
corrosion, and outlined various means 
of treating to prevent bacterial growths. 
B E Tiffany, Norge, gave a clear pic- 
ture of the difficulties in trying to 
match laboratory tests of corrosion re- 
sistance and field results. Both he and 
Dr H M Elsey, Westinghouse, described 
laboratory procedures for measuring 
rate of corrosion of various materials 
exposed to refrigerants. Discussion 
centered on the role played by lubri- 
cating oil in refrigeration corrosion and 
on the problem of “electro-plating.” 


Ultra-Violet Rays 


Long known to have _ bactericidal 
properties, recent developments in 
ultra-violet technique make it practical 
to use such radiations for killing air- 
borne organisms, according to a paper 
presented to the ASHVE meeting by 
Harvey C Renstchler and Rudolph 
Nagy, Westinghouse. Extensive experi- 
ment shows that killing action depends 
on total radiation to which bacteria 
are exposed, regardless of whether it is 
a high intensity for a short time or a 
low intensity for a longer time. Tests 
also show that there is no difference in 
bactericidal effect over a range of 
humidity from 35 to 95% or over the 
usual range of temperature encountered 
in air conditioning. 

Ultra-violet radiation can be applied 
by exposing air in a room to direct 
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radiation, requiring protection against 
direct exposure by the occupants; a 
semi-direct system may be used with 
air in the part of the room not directly 
occupied being irradiated while other 
parts are shaded from direct rays; ultra- 
violet lamps may be placed in the ducts 
of air-conditioning systems, exposing all 
recirculated air to the radiation as it 
approaches and passes the lamps. The 
sketch shows such a duct installation, 
and the chart gives spacings for a 
75x30-in. duct. Charts for different 
duct sizes have been worked out. 


Insulation 


In line with the Society’s program of 
adding to the information available on 
the heating and ventilating art, numer- 
ous papers presented results of research 
work carried out by the Society’s own 
research staff or by cooperating groups. 
In a paper “Heat Gain Through Glass 
Blocks by Solar Radiation and Trans- 
mittance,” F C Houghten, David Shore, 
H T Olson, and Burt Gunst, of the 
ASHVE Research Laboratory, described 
methods used in testing glass block and 
outlined results to date; this work will 
be continued. Further data on prop- 
erties of materials was supplied by G B 
Wilkes, MIT; F G Hechler, and E R 
Queer, Penn State, whose tests on 
aluminum-foil insulation demonstrated 
the fact that conductance of an air space 
faced with reflective surfaces varies with 
the temperature difference, and that di- 
rection of heat flow is important. 

Studies by F B Rowley and R C Jor- 
dan, University of Minnesota, developed 
data on the kind of lint found in air, 
and its effect on the life and dust-hold- 
ing properties of filters. Results are 
that lint tends to increase the arrestance 
slightly, that its effects are greatest on 
filters whose capacity depends on dis- 


tribution of dust throughout the depth. 
Also, that filters with large surface areas 
for holding dust on the surface of the 
filtering medium may not be seriously 
affected, and, finally, that lint has a 
dominating influence on performance 
characteristics and should be considered 
as an element in the standard dust used 
for rating filters. 

Checking the effect of approach on 
the discharge from air openings similar 
to those used in rooms, D W Nelson, D 
H Kraus and A F Tuthill, University of 
Wisconsin, found that in most cases air 
left at a slight angle with the horizontal 
and an area of reverse flow was found in 
the lower section of the face opening. 
The highest pressure drop was found 
with the square-throat rounded-back 
type, while the drop for square types 
was only slightly less. Addition of inner 
radii decreased drop, as did use of 
splitters in stack heads of short radii 
and turning vanes in square ones. 

Analysis of friction-flow data by J B 
Schmieler, F C Houghten, and H T 
Olson, ASHVE Research Laboratory, 
led to the conclusion that a velocity ex- 
ponent of 1.83 (instead of the 2 com- 
monly used) applied to the modified 
Fanning formula gives results which 
check test data closely. 

In another analytical paper, John 
McElgin and D C Wiley, John J Nesbitt, 
Inc, presented a rational and convenient 
method of anticipating the area of fin 
and tube surface required to remove 
from air a specific total heat quantity 
in which both latent and sensible heat 
are transferred. This method simplifies 
former difficulties by permitting re- 
quired area to be determined directly as 
a function of the mean difference be- 
tween the total heat of the air and the 
total heat corresponding to saturation 
at surface temperature. 
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Well water deposited tons of scale in condenser tubes. After struggling for years with 


drilling and acid cleaning, plant tried hexametaphos phate, 1.0 to 1.5 ppm. Scale disappeared 


Station Wins Battle 


Against Condenser Scale 


STREET HAS two 7425-sq-ft, 
radial-flow, steam surface con- 
densers, also four surface-type inter- 
and after-condensers on air ejectors, 
two air coolers and four oil coolers. All 
use cooling water out of one system. 
Each main condenser has 2100 tubes, 
34-in. OD, No. 18 gage, 18 ft, 3 in. long. 
Cooling water circulation is 16,000 gpm. 
Two wooden forced-draft towers cool 
the water in this recirculation system 
and two deepwells supply water to 
make up windage and evaporation loss 
and provide enough overflow to keep 
the concentration of solids within rea- 
son. We are advised by the company 
that developed the present treatment 
that far less overflow or blowdown 
would be necessary with a better qual- 
ity of water than that furnished by 
K-Street wells. 

Each well can deliver about 750 gpm, 
but one can handle the makeup load in 
cold weather. Only one well is necessary 
to keep down concentration, but the 
second well is run in hot weather to 
help keep down the temperature of 
cooling water. 

The extremely poor quality of this 
well water will be obvious from the 
accompanying analysis, which shows a 


huge content of sodium chloride (com- 
mon salt) plus a substantial amount of 
scale-forming elements, of which the 
calcium compounds are particularly 
bothersome. 

As might be expected, a very hard, 
stone-like scale began to form in the 
condenser tubes almost immediately 
after the plant went into operation 
about 10 years ago. The same trouble 
occurred in the ejector condensers, air 
coolers and oil coolers, but to a lesser 
extent. 

Mechanical tube cleaners gave in- 
different results. Tube drilling was 
slow and the tubes were frequently 
damaged by drills deflected into the 
metal by the hard scale. 

Muriatic acid solution was the next 
remedy tried. Results were “so-so.” In 
the earlier trials the acid did a fairly 
good cleaning job in the lower tubes, 
but hardly touched the scale in the 
upper tubes, and this in spite of the 
fact that the condenser was filled, at 
the start, with a 10% acid solution. 

What happened was this: Gas, rap- 
idly generated by the chemical action 
of the acid on the scale, filled the upper 
tubes and blocked off the solution from 
that part of the condenser. 


ANALYSIS OF WELL 


Organic matter......................... 


(1) Well water, August 8, 1939 
(2) Cooling-tower water, August 8, 1939 
(3) Cooling-tower water, June 7, 1939 


AND TOWER WATER 


(1) (2) (3) 
grains grains grains 
per gal per gal per gal 

1870 2244.4 2323.9 
1816 2242.0 2315.0 
| 2.4 8.9 
21.7 23.4 23.5 
ew None None None 
ei None None None 
ee 121 136.6 138.7 
1081 1238.0 1241.0 
21.6 25.4 25:2 
10.7 12.0 11.9 
ae 712 826.0 830.0 
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By JOHN O OLSON 
Chief Engineer of Plants, 
lowa-Nebraska Light & Power Co 


Fig. 1—For phosphate feeding, mixing. 
this tank was reelaimed from scrap pile 


To cure this we installed a few 
vents and connected them all to a tem- 
porary overhead separating tank de- 
signed to give a static head of about 
10 ft on the top tubes. This got rid of 
the gas and insured equal action of 
the acid on the upper and lower tubes. 

The acid solution: was circulated at 
the rate of about 200 gpm. To tell when 
to stop the treatment, we kept titrating 
the acid solution with a sodium hy- 
droxide solution of known strength and 
plotted the results against time. The 
flattening out of the curve showed 
when practically all of the scale was 
out of the tubes. 

This improved method of acid clean- 
ing gave fairly good results on 90% 
of the tubes, but failed on the remain- 
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ing 10%, because loose pieces of scale 
clogged the tube inlets. A backwash 
connection on the circulating water 
line overcame this difficulty. 

With this method, or any other, “how 
often to clean” is a matter of econom- 
ics. We kept a close daily check on 
heat transfer and balanced the cost of 
cleaning against the cost of loss of 
plant efficiency from the progressive de- 
crease in vacuum between cleanings. 
From this we figured that each con- 
denser should be cleaned at least once 
every 60 days. 

Yet, even with this most economic 
timing, the combined cost of acid, labor 
and time unavailable was heavy. The 
acid also had a somewhat detrimental 
effect on the tube metal and a decidedly 
bad effect on the metal of the condenser 
waterboxes. We were forced to retube 
both condensers after about eight years 
of this kind of service. 


7 Or. 

fan 

kept clear 
with fine 
copper scree 


cooling 
towers 


We decided to give it a try, although 
both we, and the salesman who made 
the suggestion, were very skeptical be- 
cause the other condenser experiments 
had been made with water not as 
heavily salted and scale-forming. 

Little in the way of positive results 
was evident during the first 60 days of 
application of hexametaphosphate, al- 
though we could see that no more scale 
was forming and that the previously 
deposited scale (a heavy accumulation ) 
was loosening and dropping off in the 
cooling tower. Before long, several tons 
of accumulated scale dropped down 
into the tower basin and had to be 
shoveled out to prevent trouble. The 
small pieces of this old scale were ear- 
ried in the circulating water and fre- 
quently clogged the inlet end of con- 
denser tubes. We removed these by 
backwashing, using a counterflow strong 
enough to dislodge the pieces from the 


Orifice drilled to empty tank in 24hrs. 
d fittings handling phosphate soluti 
from tank to suction line are copper 


Fig. 2—Feeding arrangement maintains from 1.5 to 2 ppm of hexametaphosphate in 
condenser circulating water. See sketch at right for detail of feeder pipe 


It became increasingly clear that 
acid-cleaning, while workable, was far 
from a_ satisfactory solution of our 
scale troubles. About 20 months ago 
my associates and I went after this 
problem in earnest, hoping to find some 
better way to remove or prevent scale. 

In March, 1938, a salesman whose 
firm was then supplying us with sodium 
hexametaphosphate for boiler use told 
us that certain industries were using 
this material in concentrations of only 
1 or 2 parts per million to prevent ihe 
deposition of calcium-carbonate scale 
from process water. This man also told 
us that some utilities were using ithe 
same substance to prevent scale forma- 
tion in condenser tubes. 


POWER ¢ March, 1940 


tube ends and flush them through the 
special discharge outlet. 

We have now been using hexameta- 
phosphate since April, 1938, and all 
our tubes are still clean. Practically all 
of the accumulated scale in the cool- 
ing tower has disappeared, and no 
new scale has formed anywhere. 

Shortly after we started to use the 
hexametaphosphate the weather became 
warm, and a slimy coat (an algae 


>. 


Fig. 3—Detail A of feeding arrangement, 
Fig. 2. Copper tube can be pulled up 
just above gate valve. Then close valve 
and lift out tube without danger of 
drawing air into water main 


growth) started to form in the con- 
denser tubes. To counteract this we at 
first tried potassium permanganate. This 
partly checked the growth, or at least 
changed the color of the algae, yet it 
did not satisfactorily remove the slime. 
Next we tried chlorine gas, with real 
success, and are still using it to prevent 
algae growth. 

Our standard practice today is to 
maintain from 1 to 1.5 parts per mil- 
lion of hexametaphosphate continuously 
in our circulating water, and to use 
from 2 to 5 lb of chlorine gas per day, 
depending upon the temperature of the 
atmosphere and of the circulating water. 
We have shot rubber plugs through the 
tubes in one condenser a few times to 
clean out algae, but no acid cleaning 
has ever been necessary in either con- 
denser, nor in the cooling equipment, 
since we started the use of hexameta- 
phosphate. 


From feeding tank 
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Useful articles don’t “happen” 


I hope a lot of readers are 
following the water-analysis 
series now running on_ the 
“How to” pages of The Oper- 
ating Engineer (page 109 in 
February, page 105 in this 
number, concluding install- 
ments in April and May)... 
Let me tell you a little about 
the history of this series just to 
demonstrate that useful articles 
don’t just happen. For years we 
have been conscious of a per- 
sistent reader demand for brass- 
tacks information on _ water 
analysis and treatment. This has 
been hard to get, because only 
the chemists have the facts and 
they generally don’t talk our 
language. ... 


Late in 1939 I proposed to 
L D Betz of Philadelphia a co- 
operative program in elemen- 
tary chemical education. I told 
Mr Betz that I would like to 
show our readers how to con- 
duct a simple water analysis. I 


Editor’s hours save minutes 


wanted the instructions made 
so crystal clear that no reader 
could miss the point. . . . Mr 
Betz agreed to cooperate to the 
limit. He shipped a test outfit 
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to our photo lab in New York 
and personally instructed us in 
its use. Then Associate Editor 
“By” Sawyer peeled off his 
coat and ran right through the 
analyses under the spotlight, 
while our photo expert, Jerry 
Moran, snapped every step, 29 
in all. . . . Descriptive text, 
based on instructions prepared 
by Chief Chemist C A Noll of 
Betz, was rewritten and double 
checked until every step was 
made as clear and simple as 
possible. 


Articles produced this 
fashion are the hardest to write, 
but the easiest to read. Since 
there are thousands of readers 
to every editor, we claim that 
the editor should work an extra 
hour to save the reader a min- 
ute. . . . Please note that these 
water-testing articles are not 
propaganda for any particular 
method of treating water. They 
are merely a streamlined pres- 
entation of standard water tests 


_and apply to any system of 


treatment. 


I learned a bit about diesels 
during a recent trip to Roches- 
ter, N. Y., from men who are 
running them. There is no 
simple answer to the question 
“Is the diesel a reliable prime 
mover?” It’s like asking ‘““How 
long is a piece of string?” ... 
It all depends on the string 
and the diesel. There have been 
plenty of examples of serious 
trouble where a diesel selected 
was unsuited to the particular 
load, fed with the wrong fuel 
or improperly lubricated and 
maintained. But just as truly 
the diesel has proved itself a 
most reliable machine, as well 
as a fuel saver, where it was 
picked right and handled right. 

Since diesel operation 
seems to be 90% horse sense 
and mechanical experience and 
10% theory, we plan to de- 
vote more and more of our 
diesel space in Power to the 
problems of maintenance and 
operation. 


Also, while in Rochester, I 
had the pleasure of presenting 
my ideas on practical education 
to the locals of the Interna- 
tional Union of Operating 
Engineers, the National Associ- 
ation of Power Engineers and 
the Universal Craftsmen Coun- 
cil of Engineers. . . . I had been 
through the Kodak Park plant 


Operation 90% horse sense 


before, but J H Cather, head 
of the Power Div, reminded 
me that refrigerating capacity 
is 14,000 tons, that prime 
mover capacity is 28,000 kw 
plus 20,000 hp of mechanical 
drive, that the maximum steam- 
generating capacity is 1,040,000 
Ib per hr. . . Altogether, 
Eastman Kodak has 2600 men 
in the engineering and main- 
tenance department, and 308 
apprentices of all sorts... . All 
this seems impossible until you 
remember how many people go 
to the movies and that Eastman 
makes about 90% of all the 
movie film used in America. 


Several readers have written 
in during the past two years 
asking us why we omit periods 
after abbreviations. Most of the 
letters express curiosity rather 
than ire and we have been 
meaning for some months to 
explain ourselves. To go back 
to the beginning, in 1932 the 
American Standards Association 
published a standard list of ab- 
breviations for scientific and 
engineering terms, in which 
periods were omitted except in 
cases where such an omission 
would result in an English 


We hack out periods 


word. For example, they recom- 
mended kva, not k.v.a.; kwhr, 
not kw.hr.; but in. for inch be- 
cause without the period it be 
comes a preposition. . . . After 
a lag of 5 years, in which we 
were thinking this thing over, 
we put ASA’s recommendations 
into effect, and went them one 
better by omitting periods after 
all abbreviations, initials, so- 
ciety names, etc. . . . So far, 
as we said before, nobody has 
complained that we were mak- 
ing the English language harder 
to read; they were just curious. 
However, if there are readers 
who really don’t like this busi- 
ness of omitting periods, we 
wish they would tell us so. 
Meanwhile, we go along hack- 
ing out periods our printer in- 
sists on putting in for us, even 
though they do not appear in 
the manuscript. That's why, 
once in a while, you will find 
a period sticking out like a sore 
thumb in a page otherwise bar- 
ren of little black dots—that 
one got by us. 


Looking ahead a bit, I plan, 
shortly after attending Chi- 


cago’s Midwest Power Confer- 
ence in April, to make an auto- 
mobile tour of the textile and 


Going South in the Spring 


other plants of North Carolina. 
Nice country down there, par- 
ticularly in the spring! From 
past experience, I know I shall 
find lots of good power plants, 
competent engineers and use- 
ful ideas—Phil Swain. 
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Space-Saving 
Hydro Turbine 


T THE BARRIE-BROOK hydro- 
electric plant of the Nova Scotia 
Power Commission there is being in- 
stalled a 500-hp, 900-rpm, 190-ft head 
Reiffenstein turbine, built by the Do- 
minion Engineering Works, Ltd. This 
horizontal-shaft unit connects to a 450- 
kva generator, with a flywheel between 
the two, Fig. 1. The turbine, similar to a 
Francis type without wicket gates, was 
named after its inventor, Dr Manfred 
Reiffenstein, of Vienna, Austria, and is 
a comparatively new development. 

A single directing vane in the cas- 
ing intake, Fig. 2, controls flow to 
the runner. When closed, this vane 
makes contact at its downstream end 
with the outer wall of the casing and 
at its up-stream end with the tip of the 
casing baffle. Central cones on each side 
of the casing form the water passage 
into the runner. 

Except for the cones, the casing has 
uniform dimensions axially, that is, 
dimensions A at top and bottom of the 
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casing, Fig. 1, are equal. This permits 
proper confluence of flow at the casing 
baffle to suit the rectangular form of the 
directing vane. 

Because the directing vane is near the 
casing entrance where water velocity is 
lower than near the runner, it has been 
found that higher velocities can be used 
in the scroll case than on a conventional 
turbine, without impairing efficiency. 
This factor, and omission of the guide 
vanes, results in appreciably smaller 
over-all dimensions than for a conven- 
tional design of equal output and speed. 

Use of this turbine is in general lim- 
ited to small- and medium-size units 
where the saving in number of parts 
and machine work reduces the cost of 
the unit below that of a conventional 
design. Advantages claimed for this 
type of turbine, where it is applicable, 
are reduction on first cost, smaller 
dimensions, with a consequent saving 
in space, lower operating cost, and less 
danger of clogging with ice and debris. 


SS 


4 


ix 
he YA, 


Fig. 2—One-half of scroll-case showing single 
directing vane in scroll-case entrance 


Fig. 3—Assembly of 500-hp, 900-rpm, Reiffen. 
stein turbine looking at discharge end 


i i i ing i operate under a head of 190 ft me: 
Eee through hydraulic turbine, Fig. 3, now being installed to op 3 
gig 
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Burn Midwestern Coals 


Duplicate Unit Ordered Because of Satis- 
factory Performance of First Unit 


The first Riley Unit was placed on the line 
operating up to ratings of 65,000 pounds of steam on 
natural draft on September 25. On September 30, 
draft equipment was started up and the unit operated 
up to maximum guaranteed capacities. On October 7 
the unit was shut down for internal inspection. As 


THE OHIO SALT COMPANY installed a no adjustments or changes were required, the unit 


> 120,000 pound per hour Riley Steam Generating Unit was again placed on the line and acceptance tests 
i during 1939. Since Ohio coals were to be burned it were conducted, November 1, 2 and 3. 
was decided to fire the unit with a Riley-Harrington The Ohio Salt Company was so well satisfied 
a Traveling Grate Stoker. The unit is doing an excel- with the ease with which this unit was placed on 
a lent job of burning Ohio coals; is operating at an the line, with the excellent operating results and 
efficiency of 85.3% when producing 121,000 pounds the general construction and appearance of the unit 
of steam per hour though guaranteed efficiency was that on November 15 they placed an order for a 
only 83.3%. Indicative of the plus values of Riley duplicate unit without competition. 
equipment. It is because of equally satisfactory results from 


installation after installation of Riley Boiler and 


Smokeless Combustion Fuel Burning Equipment that the swing continues 


Due to the difficulty experienced at many instal- so definitely to Riley Equipment ... why within the 

lations where Ohio coal is burned, the Ohio Salt past few months, two of the country’s largest public 

: Company’s engineers demanded a guarantee that utility companies have placed orders for 300,000 

ak when “burning the fuel specified, the color of the pounds per hour Riley units ... why Riley was 

{8 stack gases will conform to Ringelman’s chart No. 2 awarded the order for the largest steam generating 

hy at all ratings specified.” The Riley Unit met this unit in the steel industry ... why it will pay you 

ets requirement entirely satisfactorily as well as all to visit modern Riley installations before purchas- 
other performance requirements. ing boiler or fuel burning equipment. 


Sug 
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: s A survey of your power plant by a consulting engineer will possibly show 
sf ways of making surprisingly large savings in power costs. 


STOKER CORPORATION, Worcester, Mass. yin 
mas BOILERS @ PULVERIZERS @ BURNERS @ STOKERS @ SUPERHEATERS 
Boston New York Philadelphia Pittsburgh Buffalo Cleveland Detroit Tacoma AIR HEATERS 6 ECONOMIZERS e WATER-COOLED FURNACES 


Baltimore St.Louis Cincinnati Houston Chicago Milwaukee Denver 


Memphis ‘St.Paul Kansas City Los Angeles Atlanta’ New Orleans STEEL-CLAD INSULATED SETTINGS e@ FLUE GAS SCRUBBERS 
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Pounds of steam per hour, Actual Evap. 
Temperature, economizer exit gases 
Temperature, water entering econ. 
Temperature, water leaving econ. 


CO, 
Efficiency 


Actual Results 
121,000 lbs./hr. 


223°F. 
309°F. 
14.15% 
85.3% 


Guaranteed 
Performance 


120,000 Ibs./hr. 


400°F. 
225°F. 
307°F. 
13.5% 
83.3% 


OHIO SALT COMPANY, Rittman, Ohio 

120,000 lbs./hr. Riley Boiler Unit 
equipped with Riley Water-cooled Furnace, Riley Economizer, and Riley Steel-clad 
Setting fired by Riley-Harrington Traveling Grate Stoker 


Moisture 
Volatile Matter 
Fixed Carbon 


Ash 
Sulphur 


B.T.U. as fired 


H. M. Wilson Company, Philadelphia, Penna., Consulting Engineers 


—— 


Typical 
Coal Analysis 


5.77% 
39.4% 
47.4% 
7.43% 
3.19% 


12,790 B.T.U. 


ere 18 a Job that does if mighty well- § 
comparison of actual results s 
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Runner for Hiwassee tur- 
bine weighs 95,000 lb and 
will develop 80,000 hp 


More Power for 


anne for first operation in 
August, the Hiwassee hydro project 
of the Tennessee Valley Authority is 
designed for two 80,000-hp units, one 
of which is now being installed. This 
development, on the Hiwassee River, a 
tributary of the Tennessee in North 
Carolina, includes a 1265-ft-long con- 
crete gravity dam with a maximum 
height of 308 ft, forming a reservoir of 
362.000 acre-ft effective capacity. 

Photos show the runner and scroll 
case for the turbine being built by the 
Newport News Shipbuilding & Drydock 
Co. The runner weighs 95,000 lb and 
will develop 80.000 hp under 190-ft 
head at 120 rpm. The plate-steel scroll 
case has an intake of 18-ft diameter 
and with its speed-ring assembly re- 
quired the driving of over 18,000 114-in. 
field rivets. 


Plate-steel scroll case has in- 
take 18 ft in diameter 


THE OPERATING ENGINEER 


George Edwards 
Advisory Editor 


Practical Aids 
Maintenance Hints 
Questions — Answers 


Published monthly as an integral part of PowEr 


DIESEL-POWERED FLOUR MILL 


Learns from Experience 


The lesson—‘‘Get the 
right diesel for the job’’. 
After high-speed marine 
engine proved an expen- 
sive flop, 300-rpm one- 
lunger turns out a barrel 
of flour for 8 cents, which 


includes all power operat- 
ing and fixed charges 


HE PLANT of Sperry Gerard Mill- 

ing Co, on the outskirts of Roches- 
ter, N. Y., has changed little in outward 
appearance since it was first started 
over a century ago. Yet it keeps going 
and making money, in good times and 
bad, and is today generating its power, 
at a gross cost per barrel of flour con- 
siderably less than the national average 
of the big flour mills. Eight cents per 
barrel is the Sperry Gerard figure; this 
includes supplies, maintenance, repairs, 
interest, depreciation, insurance. 

Any man who has assumed that low 
cost requires mass-production methods 
will find it worth his while to talk with 
the two men who constitute manage- 
ment, office force, sales staff, purchas- 
ing agentry and plant foremanship— 
David C Naramore (owner and top 
boss) and S C McKown, Jr (his assist- 
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Fig. 1—Plant is powered by 300-rpm, single-cylinder, 2-cycle diesel 
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ant). Standard uniform for this execu- 
tive branch, two hard-working gradu- 
ates of Williams College, is a pair of 
overalls. 

Sperry Gerard Milling Co has a rated 
capacity of 75 barrels per day—all 
pastry flour. Farmers drive up with 
their locally grown wheat, wait for it 
to be screened, get paid for the net 
bushels delivered, and cart the screen- 
ings back to feed the chickens. The 
entire mill output is sold in Rochester 
or within trucking distance. 

This mill is now, as it has been for 
over 100 years, a strictly local business 
as to both raw materials and market. 
That, says Messrs Naramore and Mc- 
Kown, is the reason it kept going when 
big mills on railroads all over the coun- 
try were shutting down because they 
couldn’t make their costs. Sperry 
Gerard is on a creek; has no railroad 
connection. 

A small mill of this sort can show a 
favorable production cost per barrel, 
has no transportation cost either on 
wheat or flour, no salesmen, no commis- 
sions, no middlemen, and keeps going 
nicely when more ambitious outfits hit 
the doldrums. 

The Irondequoit Creek powered the 
mill until 1934. Latest water wheels, 
installed in 1912, are still in place, but 
the wooden teeth of their vertical-shaft 
bevel gears are now pulled out of con- 
tact with the line-shaft pinions, and the 
old shaft spins by diesel power. 

In all, the main shaft is 40 ft long, 
belted to the diesel at the center, to an 
old 60-kw ac generator at one end and 
to the mill shafting at the other. Rather 
a roundabout arrangement, but it works. 
At some time later a few hundred dol- 
lars worth of millwrighting will consoli- 
date equipment and make a better look- 


ing job. Meanwhile, power is cheap, 
which is the main point. 

The managers are completely frank 
about diesels, know the worst and best 
about them. The bad experience came 
first. In 1934 they disconnected the 
water wheels and started to buy power. 
Costs were too high, so they turned to 
diesel power a year later. As they see 
it now, they made a big mistake in in- 
stalling a high-speed, multi-cylinder 


marine job. “It might have been alright 


on a boat,” they say, “but it was nothing 
but a headache driving the 24-hr-a-day 
steady full load of a flour mill that was 
supposed to run months at a stretch 
without stopping.” 


Costly Experience 


The 60-hp, 6-cylinder, 1200-rpm ma- 
chine simply couldn’t handle the job. 
In a year and a half it ran up a mainte- 
nance cost 50% greater than the total 
cost of the engine. It was down every 
weekend for a whole Sunday’s job of 
scraping hardened sludge from lube-oil 
filter, crankshaft, crankcase and _in- 
jectors. 

Injectors were always sticking. In 
desperation, Mr Naramore tried a solv- 
ent—5 gal per 1000 gal of fuel oil. It 
cost a dollar per gallon, but that didn’t 
matter if it would cure the trouble. It 
didn’t cure it, but helped; the sludge 
was much softer. Injectors didn’t stick 
so often. Nevertheless, the engine was 
on the way out and had to go. Parts 
were failing left and right. 

In 1937 the marine engine was 
thrown out and replaced by a big, slow- 
speed one-lunger—a 300-rpm, 1-cylin- 
der, .single-acting, 2-cycle Fairbanks 
Morse. Bore is 14 in. and stroke 17. 
With the flour-milling type of load, and 
the big flywheel effect of line shafting, 


the speed fluctuations of the 1-cylinder 
outfit were of no consequence. All that 
counted was economy and reliability— 
reliability first. So far, the new ma- 
chine has been entirely satisfactory in 
both respects, and the managers are 
fully sold on diesels, if you get the right 
diesel for the job. 

The plant burns No. 2 fuel oil, bought 
at prices that have ranged between 4.65 
and 6.25 cents per gal. Mr Naramore 
pays around 77 cents per gal for lube 
oil (treated SAE 20). Past experience 
has made him leery of low-priced oils. 

‘Maintenance is now largely a matter 
of routine. Heads are removed and pis- 
tons pulled for inspection and cleaning 
about once a year, although plans call 
for a 6-month period. When the new 
engine started operating, Mr Naramore 
tried omitting the solvent, but got some 
sticking of injectors, so began using it 
again. His present practice is to keep a 
spare injector on hand and replace it 
every six months, sending the old one 
back to the factory for a moderate- 
priced conditioning. 

Jacket water is cooled in a small roof 
tower with an average daily water loss 
of about 50 gal. After three years, the 
jacket has been chemically descaled 
once, to remove a 7s-in. deposit. From 
now on, they plan to add a teaspoonful 
of soda ash per day to the cooling-water 
circuit, which they hope will eliminate 
even this slight scaling. 

Because most of the engine power 
goes directly to line shafting, there is 
no precise measure of power generation 
or of fuel and lube-oil consumption per 
hphr. The flour mill gives a steady 
24-hr load for 5% days per week. The 
engine generates about 55 hp, and con- 
sumes about 21% gal of fuel per hr. 
Lube oil is around 4 gal per week. 


Fig. 2—Line shaft, once geared to water wheels, now powered by diesel, is 
belted to generator at left end, drives mill shafting from other end 
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DON’T USE COMPRESSED AIR 


By GEORGE EDWARDS 


WO READERS, Lawrence M Lar- 
son of Milwaukee, and A G Sut- 
cliffe of the Engineering Dept, ILG 
Electric Ventilating Co, have called our 
editors on the item on page 93, January 
Power, describing a way of emptying 
oil drums with compressed air. I’m very 
glad they did, because so few men 
realize the terrible power of air at 
normal line pressures. Let the oil plug 
at the outlet clog or congeal due to cold, 
and that air line on a 55-gal drum (22 
in. in diameter x 34% in. high) can 
build up a pressure of 11x11x3.14x110, 
or almost 42,000 lb! That'll blow any 
drumhead off like a shell from a gun. 
Mr Larson tells of a happening un- 
der exactly these conditions, when an 
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oil drum on its side was drained with 
air pressure. The oil was cold and the 
oiler opened the air valve a little too 
far. The flying head hit another em- 
ployee above the knees. Both legs had 
to be amputated. Mr Sutcliffe tells of 
a similar setup for emptying a much 
heavier-gage tank of paint. The paint 
was thick and the tank blew up—the 
only thing that saved the operator be- 
ing the fact that he wasn’t nearby. 

Mr Larson also talks of horseplay 
with an airhose—in one case describ- 
ing the loss of an eye because a piece 
of hose flew from the end of a hose 
pointed at a fellow employee. 

It so happens that I had already seen 
the item and called the attention of 


the editors to it, because of a number 
of my own experiences with the haz- 
ards of thoughtless or ignorant use of 
compressed air. In fact, I had some of 
my own experiences in mind when I 
wrote my page on “Half Right” last 
month. Here are four other examples: 

In one case, a painter poked at a 
clogged paint-spray gun with a wire, 
with the gun pointed toward himself. 
He still has the clogging dirt and some 
paint particles under the skin of his 
face. In another, we were cleaning a 
large oil blow torch and found the fuel 
oil had sludged in the nozzle. I 
planned to clean it with pressure, so 
my helper attached the hose. When I 
said “O.K.”, he opened the valve, and 
a solid slug of oil flew across the shop 
and hit the superintendent, who was 
paying us a surprise visit completely 
dressed in white sport clothes. He 
wasn’t hurt, but his white flannels, 
silk shirt and Panama were permanent 
losses from that acid sludge. 


Wrecked Riveter 


In a third case, an inexperienced 
riveter tripped the trigger of his ham- 
mer without the die on the rivet. Die 
and piston flew from the gun and struck 
his helper’s chest, fortunately at a 
slow enough speed that the helper was 
only bruised. But that riveter went to 
the hospital with his jaw broken in 
two places—his helper promptly clip- 
ped him with a bucking bar. 

The final incident was more serious. 
In horseplay, one employee of an oil 
refinery “goosed” another with an air 
hose blowing free. His victim died in 
agony with his intestines literally blown 
to smithereens. 

So by all means be just as careful in 
the use of compressed air as you are in 
the use of gas, high-pressure steam, or 
electricity. It has just as many po- 
tentialities for tragedy if it is ignor- 
antly or carelessly used. In the par- 
ticular case we are talking about, I am 
inclined to think that “the old way is 
best”. Take the little extra time re- 
quired to put the drum or barrel up on 
a tilted support and let gravity be your 
assistant. If you must have pressure, 
you can apply it with a hand pump. 
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ONCE TOO OFTEN 
Dry-Fire Boiler 


By C C CUSTER 


Don’t wait to learn from your own experience—you may not survive it. These cases 


from a boiler inspector’s notebook show common causes for dry-firing accidents 


NSURANCE RECORDS, the score- 

cards of operating vigilance, show 
that dry-firing accidents happen a lot 
oftener than the general public or most 
operators realize. Whether or not 
mechanical defects play a part, the 
operator in charge must shoulder some 
of the blame for the boiler attendant’s 
ignorance or negligence forms the real 
cause of most such accidents. Typical 
cases, from my notebook, show how the 
same mistakes, made over and over 
again by different operators, lead to the 
always unsuccessful stunt of trying to 
run a boiler without water. Learning 
from the experience of the poor guys 
who tried the stunt is a lot easier than 
learning from your own experience, 
and a lot healthier. Avoiding the 
common mistakes described here won’t 
guarantee you against trouble but they 
sure will help. 

The hero of our first case had been 
a fireman in the Navy. He knew his 


He was used 
to working 
with a water 


tender 


stuff, but was used to having a water- 
tender working with him. Although 
he was introduced to the boiler-feed 
pump on the first night, he forgot 
about it on the second and got low 
water. The fusible plug in the rear 
head of the hot boiler blew and the 
net result was that two top rows of 
flues in the rear head were loosened 
and had to be expanded. 

Now we shift the scene to a locomo- 
tive roundhouse. The master mechanic 
and some of his gang stand in front 
of “old 999,” just cleaning up after 
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overhauling the baby. It’s quitting time 
and the master mechanic greets the 
night “hostler”’—“Well, there she is, 
ready to be fired up.” The hostler 
takes his words for what they’re worth, 
and builds a fire in the boiler without 
noticing that there isn’t any water in- 
side. By the time he finds out, the 
boiler is ready for another overhaul. 
The master mechanic, of course, just 
meant that the repair job was finished, 
but that wasn’t the idea he gave the 
hostler. That poor guy lost his job, 
while the master mechanic got a good 
bawling out. The point to remember 
is that you can’t depend on others. 
When you’re responsible for something, 
check up for your own protection. 


Two Simple Rules 


Dry-firing cracks many a cast-iron 
sectional heating boiler every winter. 
Many times this happens because, in 
an ordinary gravity system, the boiler 
needs water so seldom that the attend- 
ant gets out of the habit of watching 
the glass. Following two simple rules 
would eliminate a lot of these troubles; 
(1) always blow down the water 
column when coming on duty, and (2) 
always glance at the column before 
throwing a fire. 

A large  cast-iron-sectional boiler 
heated a YMCA building. To get the 
swimming pool up to temperature the 
boiler attendant would sometimes blow 
a little steam into the pool and replace 
the loss by running some water into 
the boiler. One day some of the 
smarter boys found the water a little 
cold and fixed it up without looking 
for the attendant. 

On his return, he noted that his 
steam was down but missed seeing that 
the water was low. He put in a heavy 
fire and in a short time came back to 
find a couple of sections cracked. If 
there is any excuse for a steam con- 
nection of this kind on a heating sys- 


Always glance 
at the column 


before throw- 


ing a fire a | 


tem, it should be locked shut so only 
authorized persons can operate it. 

The operator at a school building 
came in one morning and found that 
one boiler needed water while the 
other did not. He filled the one, then 
fired both and went about other work. 
In about an hour he came back to the 
boiler room—just in time to see the 
fusible plug on the second boiler let 
go. The first-pass tubes were ruined 
and had to be replaced. We found 
that the gage glass had a dirty ring 
around it which, to a quick glance, 
looked like water level. It had fooled 
him into thinking he had a half-glass 
of water when he didn’t have any to 
speak of. A good operator won’t stand 
for a dirty glass—he’s smart enough 
to clean or change it. 

A frequent cause of trouble is the 
fireman who fails to close the blowoff 
valve tight and so lets the boiler water 
leak out slowly. I remember one case 
where a night watchman was told to 
fire up a boiler that had just been 
cleaned, and to have it ready for serv- 
ice in the morning. He filled the boiler 
to half a glass and started a slow fire. 
At about 2:00 AM the fire had gotten 
considerable headway and he found he 
had about 15 lb of steam, but no 
water! He ran to start the pump, 
which was the wrong thing to do, and 
then came back and opened the fire 
door to be greeted by a bursting first- 
pass tube. He was blown back on the 
coal pile, much scared but little hurt. 
The boiler didn’t get off so easily, 
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however, as it had to be practically 
completely retubed. A check-up showed 
a chunk of scale under the blowoff 
valve disk. 

This wouldn’t have happened if the 
blowoff line had been built to Code 
requirements, with two blowoff valves, 
one being a standard plug marked to 
show whether or not the valve is closed. 
Many blowoff lines are piped to the 
sewer, so that the engineer has no 
way to see if the valves are leaking. 

Many other cases might be men- 
tioned showing common mechanical 
troubles leading to low water such as: 
feed-pump trouble, constricted boiler- 
feed lines, check-valve trouble, auto- 
matic-feed-device troubles, and water- 
column defects. The experienced engi- 
neer or fireman will generally spot 
these conditions before water gets 
dangerously low and if the trouble 


can’t be cured right away he at least 
has a chance to pull the fire and shut 
down the boiler before damage occurs. 

Feed pumps sometimes fail to oper- 
ate after being packed too tight with 


Greeted by 
a bursting 


first-pass tube 


fresh packing and sometimes because 
packing is worn or valves don’t work 
properly. Having two boiler feed 
pumps guards against danger on this 
score. In most cases, an outside packed 
plunger pump makes a most depend- 


+ + + 


able feeder, and almost any kind of a 
pump works more dependably than an 
injector. 

Check valves sometimes cause 
trouble if the working parts are too 
tight, causing the valve to stick. Feed 
lines may become partly clogged with 
scale where they enter the boiler. 
Duplicate feed lines into the boiler will 
help insure reliability. Water column 
connections that are partially stopped 
may lead to the engineer’s undoing if 
he doesn’t find out in time. If either 
top or bottom connection is stopped, 
water in the glass may stand higher 
than that in the boiler. A good engi- 
neer won’t depend entirely on water 
columns with automatic alarms, as they 
some times fail because the floats get 
water logged, the float gets hung up 
in the column, or the whistle outlet gets 
clogged with mud. 


Practical Answer to a Feedwater Problem 


HAVE READ “What is pH?” in 

your November issue, and would 
like further information. How much 
soda ash would be needed in water 
with the following analysis to give a 
satisfactory pH after treatment with 
soda ash? 


Ppm 
Bicarbonate alkalinity ........... 145.0 
Total hardness (as CaCOQ,)....... 192.0 
Bicarbonate, 177.0 


Using the method shown by W J 
Ryan on page 278 of Power, May, 
1936, I calculate that 10.5 lb of soda 
ash will be required for each 25,000 
gal of water. 

With regard to the pH value, which 

in this case is stated to be 8.23 before 
soda ash is added, how much soda ash 
should be added to give a suitable pH 
value, which I gather would be between 
10 and 14—K M Hirtis—Harris, Cal- 
gary, Alberta. 
{Editor’s Note: The following answer was 
prepared by W J Ryan, Water Service 
Laboratories, Ine, New. York, N. Y., a 
frequent contributor to POWER.] 

In replying to Mr Hillis-Harris’s 
question, I assume that it relates to 
treating this water for boiler feed. 

The non-carbonate hardness is 192.0 
~-145.0= 47 ppm, expressed as 
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CaCO;. The amount of soda ash 
theoretically required to react with 
this non carbonate hardness can be 
figured from the following formula 
(simplified form of that given in 
Power, May, 1936): 

Pounds of soda ash per 1000 gal of 
water = Total hardness — alkalinity 
113. Inserting data from the 
analysis submitted by Mr Hillis-Harris, 
we get: 

Pounds of soda ash per 1000 gal of 
water = 192 — 145 + 113 = 0.42 lb 
per 1000 gal. Soda ash per 25,000 
gal would be 0.42 x 25 = 10.50 lb. 
These check with the computation 
made by Mr Hillis-Harris. 

Mr Hillis-Harris asks: “How much 
soda ash should be added to give a 
suitable pH value, which I gather 
would be between 10 and 14?”. The 
pH of boiler water should be about 
10.8 to 11.2, and this can be main- 
tained by adding a little excess of 
soda ash, over the amount theoretically 
called for, sufficient to maintain a 
total alkalinity in the boiler water of 
about 100 to 200 parts per million (ex- 
pressed as CaCO;). A pH of 14 would 
be out of the question in a boiler, as 
it could only be reached in a very 
strong alkaline solution. 

It would seem that if “internal” 
treatment is to be used with this water, 
consideration should be given to the 
sodium phosphates. The water las a 
high content of calcium bicarbonate, 
and, if soda ash is used, this, as well as 
the sulphate hardness, will be precip- 


itated as calcium carbonate which may 
cause a troublesome deposit. Better 
yet, the water can be given external 
treatment in a hot-process lime-and- 
soda-ash softener to actually eliminate 
most of the hardness before water 
enters the boilers. The high content of 
carbonate hardness in this water points 
to the suitability of a hot-process soft- 
ener, rather than a zeolite softener. 

Mr Hillis-Harris refers to G A 
Perley’s article in November, Power, 
and asks how the pH values in Table 
I were arrived at. 

Let us consider the first item in the 
table, a normal solution of hydrochloric 
acid (HCl). As stated in the article, 
a chemically normal solution has a 
concentration of one gram equivalent 
per liter. Therefore, a normal solu- 
tion of HCl, if it were completely ion- 
ized or dissociated, would contain 1 
gram equivalent of Cl (chlorine) and 
1 gram equivalent of H (Hydrogen). 
The hydrogen-ion concentration, which 
is expressed in terms of gram equiva- 
lents per liter, would be 1. It is 
known by experience that the acid 
does not completely ionize, but in a 
solution of this strength it is about 
80% ionized and, therefore, the H ion 
concentration is 0.8 rather than 1. 

Now, the pH value of the solution is 
the logarithm of the reciprocal of the 
hydrogen-ion concentration. The hy- 
drogen-ion concentration is 0.8, the 
reciprocal of 0.8 is 1.25, and the 
logarithm of 1.25 is 0.0969, or approxi- 
mately 0.10. Therefore pH value is 0.10. 
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Simple Way to Pack 
Valve-Bonnet Joints 


Bonnets on globe and check valves 
are threaded into the valve body to 
make a pressure-tight metal to metal 
contact that is frequently not easy to 
open. In our plant, whenever we open 
one of the valves to renew or repair its 
disk or seat, we always make the bon- 
net joint up with packing. 

We take one or two strands from a 


graphite-lubricated cord packing and 
interlace them to form a ring that will 
fit tightly down around the bonnet 
threads, as in the photo. When the bon- 
net is screwed into place, the packing 
makes a pressure-tight joint without 
metal to metal contact except in the 
threads. Then, when the joint has to 
be opened again for repair or inspec- 
tion, it is easily done. 
Riverdale, N. Y ALEX GRAY 

Chief Engr, Colored Orphan Asylum 


Electric Heaters Reduce 
Office-Heating Costs 


Durine the cold, damp days of late 
autumn and early spring, the offices of 
the National Malleable and Steel Cast- 
ings Co, Cleveland, Ohio, are heated by 
electric units. On unusually bitter- 
cold winter days, the electric-heating 
installation is also thrown on to sup- 
plement the steam-heating plant. Thus 
electricity gives the company a heating 
system which is flexible enough to pro- 
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vide working temperatures during all 
kinds of weather and at the same time 
cuts the heating bill. 

Two steam boilers used for heating 
the offices from Oct. 15th to May Ist, 
cost approximately $35.00 a day to op- 
erate. Electric equipment, which is 
used at other times when heat is re- 
quired, costs approximately $15.00 a 
day to operate. 

The offices are heated through a sys- 
tem of ducts and washed air, by a fan 
with a capacity of 55,000 cu ft per min. 


Five General Electric electric heating 
units were installed within the washed 
air ducts, as in the photo, so that the 
air which comes from the ventilators 
is, in season, heated electrically. Each 
heating unit is rated 50 kw on 440 
volts, which gives the building a pos- 
sible temperature rise of 17 F. When 
thermometers on each floor show that 
this temperature has béen reached, it 
ordinarily is possible to cut out three 
units. The other two are then suffi- 
cient to hold the temperature through 
the working day when the steam boiler 
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is not in operation. On damp days 
when the humidity in the offices be- 
comes higher than is comfortable to 
work in, the heaters are turned on for 
a sufficient time to condition the air. 
To heat up the cold air rapidly 
within the ducts each morning before 
office employees arrive, all five heating 
units are turned on for about 10 min. 
before the fan is started. To do this 
preheating, the safety cut-out is short- 
circuited by a pushbutton held closed 
manually by an operator for the entire 
10 min. 
Cleveland, Ohio K A GottscHALK 
Cleveland Electric Illuminating Co 


Notched Polepieces 
Parallel Generators 


SOMETIMES it is difficult to get two 
direct-current generators to operate in 
parallel, particularly if no attention 
was given to the voltage curves of the 
machines when they were purchased. 
When you have this trouble, obtain a 
voltage curve of each machine by plot- 
ting field amperes against volts gener- 
ated. One machine may generate rated 
volts when excited above the knee of 


a 8 


Volts Generated in Armature 


N 


4 
Amperes in Field Coils 


the curve, as at A, Fig. 1, and the other 
excited below, as at B. When this hap- 
pens satisfactory load division between 
the machines cannot be obtained until 
voltage of machine B is brought more 
in line with that of A. 

On one job of this kind, after con- 
sulting the designer of the machine, we 
cut a slot 34 in. deep by 114 in. high in 
the side of each polepiece, Fig. 2. This 
change reduced the voltage of the gen- 
erator for a given field current and 
made it possible to operate the machine 
in parallel with another. If steel shims 
are between polepieces and frame, re- 
moving them may be sufficient to cor- 
rect the voltage. When a 110-volt ma- 


chine is operated at, say 50 volts, it is 
very likely to be unstable under load, 
unless some change is made in its mag- 
netic circuit, such as suggested here. 


Plainfield, N. J. H W Hopeson 


Watch Wear in 


Motor Bearings 


INDUCTION MOTORS operate with very 
close clearance in the air gap between 
rotor and stator. Because of this, small 
wear in the bearings may seriously 
affect operation of these motors. A case 
in mind is that of a split-phase-type 
single-phase motor that burned out its 
starting winding. I replaced this wind- 
ing, checked the bearings and found 
only a small amount of wear. When 
the motor was assembled and con- 
nected to the line it would not accel- 
erate to a speed sufficient to open the 
centrifugal switch. Thus, I couldn’t 
cut out the starting winding. 

This explained why the starting 
winding burned out, but what pre- 
vented the motor coming up to full 
speed was the problem. After worry- 
ing over this for some time, I decided 
to try new bearings in the motor. These 

(Continued on following page) 


Steel-Slab Foundation 
Cures Drive Trouble 


SOME OF OUR SUGAR MILLS are tandem 
driven by multiple V-belts from each 
end of a 40-hp motor. To improve oper- 
ation, we mounted each mill and its 
motor on 2-in. steel bedplates, as in 
the drawing and photo. We placed the 


Rubber mounting 


POWER e¢ March, 1940 


plates on rubber vibration absorbers 
and now the machines operate nearly 
noiselessly. There is no apparent slip- 
ping of the belts as there was before 
mounting the equipment on the bed- 
plates. 

The new arrangement acts very much 
like a direct drive and the rubber 
mountings prevent vibration from being 


transmitted to the building. The steel 
bedplates were cut at the mill to our 
drawings and cost less than they would 
if we had cut them out of rectangular 
plates and sold the excess metal for 
scrap. 
Philadelphia, Pa. 
Water Krotee 
Pennsylvania Sugar Co 
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corrected the trouble. Since then, I 
have found slightly worn bearings on 
several other induction motors that 
caused faulty operation. 


Philadelphia, Pa. SpeNcER 


Red Lights Signal 
Motor Trouble 


IN OUR PLANT we have a system of ex- 
hausters that takes refuse material 
from different departments and dis- 
charges it into a large duct from where 
a large fan delivers it to the boiler 
room. If the large fan stops unnoticed, 
the other exhausters continue to run 
and plug the system with refuse. This 
happened twice and each time required 
considerable work to get the system 
going again. 

The motors operate on 440-volt 
power, so I connected four 115-volt red 
lamps in series across the terminals of 
the motor driving the large fan. If we 
see these lamps go dark, we shut down 
the small exhausters immediately until 
the large fan can be put into operation 
again. 


Philadelphia, Pa. R O Spencer 


Whee! 


-—Satety 
Locknut = valve 
adjusting 
screw . 


Safety 
valve 
with cap 
removed 


Truck-Wheel Puller 
Gags Safety Valve 


RECENTLY it was necessary to make a 
hydrostatic test on one of our boilers 
before putting it back into operation. 
We had to return the boiler to service 
as soon as possible and did not want 
to take the time to remove the safety 
valve and close its connection with a 
blank flange. A gag to hold the valve 
closed was not available, so we solved 
the problem with a truck-wheel puller 
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How We Licked a 
Heavy-Drive Problem 


WE HAD TROUBLE with a drive on a 
paper-beater driven by a 150-hp wound- 
rotor motor. The drive overhung on 
the motor bearing, overloaded the bear- 
ing and made frequent renewals neces- 
sary. A multiple-V-belt was installed, 
but it did not cure the trouble. 

We made a new shaft for the motor, 
long enough for the 26-V-belt sheave 
and an outboard bearing, mounted on 
a separate base. After a week’s opera- 
tion, the drive started to vibrate and 
chatter. An inspection revealed noth- 


ing wrong but three more day’s opera- 
tion broke the shaft at the motor bear- 
ing. A new shaft was made and 
installed, but failed in 7 days. 

Our engineering department then de- 
signed a complete base, of 34-in. steel 
plate, for the motor and two bearing 
pedestals on each side of the V-belt 
sheave. We replaced the original shaft 
in the motor, mounted the sheave on 
a stub shaft and connected the two 
with a flexible coupling, as in the 
photo. The whole drive can now be 
moved on its base as a unit to main- 
tain proper tension in the belts. 


Rockford, Ill. Nets W OMAN 


applied as in the figure on the left. 

To do the job, we removed the lock- 
ing cap and lifting gear as you do in 
applying a gag. Then, we had only to 
tighten the puller onto the valve suff- 
ciently to make sure that it would stay 
tightly closed. This little trick per- 
mitted making the boiler test without 
interfering with the safety-valve ad- 
justment. 


Cleveland, Ohio A C Wiceins 


Pilot Hole Makes 
Drilling Easier 


WHEN A PORTABLE drill is used for 
holes larger than 14 in. in metal, con- 
siderable pressure must be used on the 
drill. I have found that the job can be 
made easier by first drilling a pilot 
hole A for the large drill B, see dia- 
gram. If a small drill is not available, 


a long-pointed prick punch may be 
used, but the punch must be used fre- 
quently as drilling of the hole prog- 
resses. 


Penacook, N. H. CH Witey 
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Traps Drain 
Air Receivers 


OUR SINGLE-STAGE AIR COMPRESSORS in 
the power-plant basement discharge to 
air receivers outside the building. There 
are no aftercoolers and much of the 
moisture and oil carried by the com- 
pressed-air condenses in the receivers 
and must be drained off at intervals. 
This was formerly done by opening 
hand-operated drain valves on the re- 
ceivers each 8-hour shift, but was fre- 
quently overlooked by plant personnel. 

Rather than take chances with com- 


To waste --- 


plications that might arise from this 
neglect we installed bucket-type traps 
in the receiver drain lines to remove the 
water and oil, see drawing. These traps 
have proved satisfactory in this service. 
They require very little attention other 
than scheduled observation, but they 
also reduce loss of air to a small part of 
that lost when the receivers were 
drained manually. 


Roanoke, Va. S H CoLeMANn 


Simple Way to Take 
Down Steel Stack 


TAKING DOWN a steel smoke stack usu- 
ally requires an inside or an outside 
scaffold from where workmen can 
break the rivets or use an acetylene 
cutting torch. Cost of such a scaffold 
is considerable in both material and 
labor. The photos show a simplified 
method in use that eliminates to a 
large degree the expense of a scaffold. 

Starting at the bottom of the stack, 
the first step is to cut holes in it for 
cross members, which may be waste 
pieces of pipe, angle-or channel-iron, 
or wood. Waste steel is preferable, be- 
cause of the fire hazard attendant to 
acetylene torch cutting of the stack. 

The first holes are cut about 5 ft 
from the base of the stack and after 
supporting a platform from these, holes 


Window Operator Positions 


FACED WITH THE PROBLEM of operating 
a stack damper from the front of a 
boiler, I investigated equipment used to 
operate greenhouse windows. The dia- 
gram shows the results. This set-up may 
look somewhat expensive but it is low in 
cost because all parts are standard. 

I painted arrows and instructions on 
the handwheel to indicate damper-open- 
ing and -closing directions to the boiler 


=== 


Quadran 


Damper 


attendant. The equipment makes a neat 
job, is rigid and positive and permits 
close adjustment of the damper. Op- 
erators for positioning large metal-sash 
windows may also be used on dampers. 


Bloomfield, N. J. J OG Gissons 


are cut about 5 ft higher up for the 
next cross members and platform. This 
process is continued until the top of 
the stack is reached as in Fig. 1. Then 
a short gin pole is set at the top of the 
stack. 

Attach a block tackle to the top of 
the pole for lowering sections of the 
stack to the ground. The tackle is at- 
tached to the top of the stack in a 
hole cut by the torch. Two vertical cuts 
are made, dividing the stack in half, 
down to near the platform. Then a 
cross cut is made to free the section, 
which is lowered as in Fig. 2. The 
gin pole is then adjusted to lower the 
next section when it is cut free. This 
process is continued down the stack. 


Oklahoma City, Okla. C R Wenz 
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READERS’ PROBLEMS 


Questions from 
Our Readers 


Reducing Fan Speed 


Question 1 


AN INDUCED-DRAFT FAN driven by a direct- 
connected, 50-hp, 1750-rpm slip-ring motor 
requires approximately 55 hp at 1750 rpm 
with open damper. However, the fan is 
never operated at this speed, but usually 
runs between 1100-1400 rpm. Rotor re- 
sistance is inserted to cut the speed. The 
arrangement is inefficient, and I would 
like to know if there is a practical and 
more eonomical way to operate this fan. 
Wouldn’t reconnecting the stator for a 
higher voltage, and allowing a higher slip 
with resistance cut out, be better?—Nk 


Installing Globe Valves 
Question 2 


I HAVE HEARD that globe valves should be 
installed with pressure above the disk, 
and also that they should be installed with 
pressure below the disk. It looks to me 
as if the answer depends on the situation, 
that is, on whether you want the valve 
closed or open after the stem breaks or 
something else happens. I'd like to know 
whether other Power readers agree with 
me on this, and if they do, whether they 
will give me some ideas as to locations 
where valves should be installed —meF 


SuiraBLE ANSWERS from readers will be 
paid for if space is available for publica- 
tion. Answers accompanied by practical 
drawings or photographs will command 
additional pay. 


Blowdown Tank 
Connections 


Answers to Jan Question 1 


The Question 


We wave 8 hrt boilers, each 72-in. diam 
by 18 ft long. We want to install a blow- 
off tank in place of discharging the main 
blowoff line over the side of a steep bank. 
We have a steel tank, 5 ft diam by 20 ft 
long, that could be used for this purpose. 
Would it be large enough, and how should 
we hook it up?—caKk 


Use Tank Vertically 


A TANK 5 ft diam and 20 ft long is prob- 
ably about 3 times as large as needed. 
However, this fact can be turned’ to ad- 


100 (178) 


ol 

stack 
col /f necessary 


“About ---§ 


vantage, as will be shown. The chief use 
of a blowoff tank is to get rid of steam 
caused by re-evaporation of the blowdown 
water at reduced pressure, and to lower 
the pressure and temperature of the water 
to approximately atmospheric conditions. 
Where drains are connected to public 
sewers, this is generally obligatory. 

The large size of the tank suggests 
advisability of setting it vertically and 
using the upper part as a combined sepa- 
rating chamber and vent, as shown in the 
sketch. The tank sets in concrete, but 
this is not absolutely necessary, although 
it will strengthen the tank at the point of 
greatest stress. It also provides a water 
shed at the point where the tank enters 
the ground and is exposed to the greatest 
corrosion danger. 

A hole, or series of holes, preferably 
having a combined area of not less than 
1 sq ft, can be provided at the top of the 
tank, and if it is desired to discharge 
the steam at a higher altitude, a steel 
stack of comparatively light gage can be 
welded on. Water from the boiler can be 
discharged into the tank either above or 
below the water level, preferably above, 
but much will depend on the level of 
the sewer or other means of discharge. 
If the blow-off main is below the water 
level, it is a good idea to install a re- 
versed check valve, leading from the at- 
mosphere, or a vacuum breaker, near the 
boilers, so that high-speed slugs of water 
will not be drawn in, when the blowdown 
valve is closed. 

With the high vertical tank, it might 
be advisable to turn the end of the blow- 
off main up, and shoot the water into 


the upper part of the tank, providing an 
efficient steam separator. If this is done, 
it will be necessary, perhaps, to install a 
fairly high stack on top of the tank to 
prevent water from being sprayed around. 


Bloomfield, N. J. J O G Gipsons 


Cut Tank in Half 


Gak’s TANK is much too big for the job 
and it would be poor economy to waste 
so much metal. I would cut the tank in 
half and weld on a new head, getting a 
blowdown tank 5 ft diam by 10 ft long, 
which is still plenty big enough. The 
remaining metal I would sell as scrap 
and the cash realized would probably pay 
for installation of the tank. Incidentally, 
if the tank has flat heads they should be 
stayed and braced properly, for although 
it is open to the atmosphere at two points, 
the blowoff tank is still a pressure vessel. 


Brooklyn, N. Y. J P Carey 


Several Solutions 


I assume that GAK’s boilers are designed 
for a pressure not in excess of 150 lb. 
If the steel tank has been designed for 
a working steam pressure of at least 150 
Ib, in conformity with ASME Boiler Con- 
struction Code, Section VIII, Unfired Pres- 
sure Vessels, paragraph U68, it may be 
used as a blowoff tank if properly piped 
in accordance with ASA Code. 

The tank should be provided with a 
suitable inlet connection, possibly 4 in. 
diam, and immediately below it there 
should be a baffle plate to prevent direct 
impingement on the shell wall. The over- 
flow connection can be taken off at about 
horizontal center of one of the end heads. 
It should be 6 in. diam. The tank must 
have a 10-in. vent line for discharge of 
vapors considerably above the tank. 

If the 5x20-ft tank does not conform 
with code requirements, a new  blowoff 
tank may be procured, approximately 3 
ft diam by 6 ft long, designed for 150-lb 
working pressure, and provided with the 
connections described above. If the 8 
boilers are blown down one at a time, a 
blowoff device may be made of a piece 
of 12-in. extra-heavy pipe, about 10 ft 
long, with 4-in. inlet at one end, 6-in. 
outlet at the other, and vented vertically 
to atmosphere, through a 6-in. pipe, for 
disposal of flash steam. The 12-in. pipe 
should be set horizontally, anchored se- 
curely at the inlet end, and restrained 
by guides at outlet end to allow thermal 
but prevent lateral and vertical expansion. 


Baltimore, Md. W S Jounston 


Set Tank Vertically 


GAK’s tank should be large enough for 
the purpose. The best way to hook it up 
would be to mount it vertically, with the 
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2 in. blowoff line entering it on a tangent 
about 2 ft from the top as shown in the 
sketch. This pipe should be cut on a long 
bevel and welded in. There should be a 
6-in. vent pipe welded into the top head 
and extending to within about 6 ft from 
the bottom of the tank. There should be 
no valves in this line. A pipe flange 
should be placed a few inches above the 
tank head and an escape pipe run up 
about 3 or 4 ft. The drain to sewer 
should be at least 3 in. and a baffle made 
of 34-in. plate should be fitted and welded 
on the back side of this opening as shown 
in the sketch. 

In operation, a large part of the water 
will flash into steam and the mixture will 
take a whirling motion, as indicated by 
the arrows. This will cause the water to 
separate and cling to the tank walls while 
the steam will work toward the center 
and escape out the vent. During the first 
trial, a pressure gage should be mounted 
near the top of the tank and the pressure 
noted. It should not be allowed to build 
up over 15 lb. If the pressure is too low, 
a large portion of the water will flash 
into steam. In such a case, an orifice 
plate made of 14 or 3-in. steel should be 
placed between the flanges at the top of 
the tank to.restrict flow of steam through 
the vent. The hole through this plate 
could be made about 4 in. diam to start 
with, and if the pressure tends to build 
up too high, it should be enlarged. 

If not practical to mount the tank vertic- 
ally, it will give fairly good results if 
mounted approximately horizontally, with 
a little incline to the outlet end. If there 
is no incline at all, too much water will 
collect in the bottom, interfering with the 
centrifugal action of the water and steam. 


Pittsburgh, Calif. M L Lincoin 
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Use Outlet Valve 


Gak’s TANK is unusually large for a blow- 
down tank but that is favorable, as the 
amount of water that can be blown from 
the boilers each time depends on the size 
of the tank. GAK’s is big enough to 
accommodate the blowdown from several 
boilers before draining. Thus the tank 
should serve well, provided it is in good 
condition, properly connected, and suitably 
constructed to withstand pressure. It should 
be located so that it will drain by gravity 
to a sewer or other place of discharge. 
The sketch shows a piping arrangement 
that has been found satisfactory for in- 
stallations of this kind. Note that the 
outlet is fitted with an internal pipe drop- 
ping nearly to the tank bottom, to retain 
a large body of water in the tank, and 
prevent passage of steam through the 
outlet. Connection from the boilers enters 
above the water line which should be 


How to Figure 
Tank Capacity 


A BLOWOFF TANK does three jobs: (1) 
absorbs impact of water issuing from the 
boiler, (2) provides space for liberation 
of steam formed when pressure drops, 
and (3) stores water until temperature is 
lowered. No definite practice for taking 
care of these three functions has been 
established. The water capacity needed is 
usually taken as equal to or greater than 
a gage of the largest connected boiler. 
There is much difference of opinion as to 
the correct pressure for which the vessel 
should be designed to resist impact 
stresses. A safe rule is to make the tank 
design pressure equal to 14 the boiler 
pressure, and some insurance companies 
recommend a design pressure equal to the 
boiler pressure. In either case, the tank 
should conform to ASME Code for Un- 
fired Pressure Vessels. 

The steam-liberating space is usually 
about 15% over the water storage space. 
The great volume needed by the expand- 
ing steam is largely taken care of by 
venting the tank to the atmosphere, the 
area of the vent being about 4 times the 


about 33 the tank height. When water 
from the boilers blows into the tank, 
cooler water from the bottom leaves 
through the outlet and steam passes off 
through the vapor connection at the top, 
this connection being piped to a safe 
point of atmospheric discharge, without 
valves. The vent should be as large as 
practicable, to prevent accumulation of 
flash-steam vapors which would increase 
blowdown-tank pressure during blowdown 
periods. 

The equalizing line prevents any siphon- 
ing action from emptying the tank after 
movement of the water has once been 
started through the outlet. If the tank 
discharges to a sewer system, a_ valve 
should be placed at the outlet line to 
hold hot water in the tank until it cools 
sufficiently to be drained off without 
danger of damaging the sewer piping by 
expansion strains. 


Jersey City, N. J. 1S CHAMBERLAIN 


inlet area. Ordinarily only one blowoff 
tank will be found in most boiler plants. 

The discharge from blowing down a 
72 in. x 18 ft boiler from the center to 
the lower gage cock will be about 30 
cu ft. This is based on the assumption 
that it is 4 in. between gage cocks and 
that the average width of the boiler at 
the normal water line is 59 in. 


144 
4X 59 
The volume of GAK’s tank is 392.6 cu ft. 


or 13 times the water discharged from 
any one of the 8 boilers. Assuming the 
tank outlet is 18 in. above the horizontal 
center line, the water capacity of the tank 
would be approximately 336 cu ft or 2520 
gal. This is equal to the blowdown of 11 
boilers and is more than sufficient capacity 
for most operating conditions. 

The tank should be installed above 
ground or in a space where it can be 
readily inspected by an insurance company 
representative. The vent pipe should run 
to a point at least 20 ft from the nearest 
accessible point, or through the roof. 
This pipe should run vertically, be prop- 
erly drained, and should have as few turns 
as possible and no intermediate shutoff 


< 395 co ft = 2215 gal. 
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The outlet should have an_ in- 


valves. 
ternal pipe leading to within 6 in. of the 
bottom, to act as a syphon. This outlet is 
connected to the sewer, the water being 
syphoned over after cooling to normal 


temperatures. Some tanks are equipped 
with a connection for feeding cold water 
to the tank to hasten the cooling. All 


blowoff tanks should have a drain at the 
lowest point and 11 x 15 in. manhole for 
access and cleaning. The water should 
flow into the tank from the boilers by 
gravity. The sketch shows a typical hori- 
zontal blowoff tank that will fit GAK’s 
setup. 


Minneapolis, Minn. | H K Bancrort 
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Bring Water to 
Zero Hardness 


-Answers to Jan Question 2 


The Question 


WE USE CITY WATER that is treated with 
alum and lime; we treat the boiler feed 
with soda ash and trisodium phosphate. 
Steam pressure is 225 lb. Water from the 
boiler analyzes as follows: hardness 50 
ppm; P alkalinity, 160 ppm; M alkalinity, 
240 ppm. Should we use enough chem- 
icals to bring water to zero hardness? 
—COM 


Reduce to Zero 


FROM THE HIGH HARDNESS REPORTED, COM 
is evidently having trouble with scale. 
This much hardness used to be tolerated 
but economical modern boiler operation 
requires that hardness be reduced. Unless 
raw water is particularly hard, COM 
should be able to reduce the hardness to 
zero by feeding more phosphates. The 
alkalinity is too high also, so that he 
should reduce the soda ash treatment. 
An M alkalinity of 150 ppm would be 
better, as long as the pH value is kept 
up around 10-10.5. Since he must reduce 
both hardness and alkalinity, COM might 
try using disodium phosphate instead of 
trisodium, since that will serve his purpose 
better. Going a step further, and using 
sodium phosphate, may help keep phos- 
phates in the water and will keep the 
concentration down. This treatment will 
help prevent scale and by reducing the 
concentration, may reduce carryover due 
to foaming. 


Staten Island, N. Y. R A Arias 


Check Sludge Condition 


A SIMPLE ANSWER to COM’s question 
would be “yes”. Zero hardness is desirable, 
although by no means absolutely necessary, 
in all boiler waters. However, zero hard- 
ness alone does not insure clean evaporat- 
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Safety 
valve 


Use Zeolite Softener 


In view of the relatively low boiler pres- 
sure carried and the probable low solid 
content in the city-water supply, I suggest 
that the water used for makeup be passed 
through an inexpensive zeolite softener for 
most economically reducing to zero the 
scale-forming hardness salts of lime and 
magnesium. Some slight adjustment of 
the zeolite-softened water might be neces- 
sary to correct the sulphate-carbonate 
ratio and prevent silica scale, though this 
would depend on analysis of city water. 

This arrangement gives a_non-scale- 
forming water makeup of correct sulphate 
carbonate ratio, though if the raw-water 
analysis showed high alkalinity it would 
probably be advisable to post-treat with 
sulphuric acid to reduce the alkalinity 
and then degasify to remove major portion 
of CO, resulting from the acid treatment. 


Water softener os 


Clayton, N. J. S F Attine 
Air tube | Cold water 
Pressure reduction 
225/70 


Filter 


To feed pumps. 
a 


ing surfaces. If it did, water treatment 
would be far simpler than it is. The 
condition of the sludge thrown down by 
the soda-ash and phosphate treatments is 
perhaps as important as the hardness. 
Unless sludge is properly conditioned and 
unless proper concentrations are main- 
tained, a scale composed of calcium car- 
bonate and calcium phosphate will be de- 
posited even though zero hardness is held 
at all times. 

It is quite possible that an increase in 
treatment at COM’s plant will increase 
alkalinities to such an extent that trouble 
with carryover will be encountered. It is 
also possible that alkalinities will go so 
high that the sulphate-total alkalinity 
ratio will be upset. It is possible that 
treatment with soda ash and trisodium 
phosphate is not the right answer. 

Generally speaking, if a raw water ac- 
tually requires soda ash and phosphate 
treatment, a mixture of soda ash and 
disodium phosphate is more satisfactory 
than trisodium phosphate. On the basis 
of P.O; content it is less expensive, less 
is required in lb, and the resulting boiler 
water alkalinities are not so high as when 
trisodium is used. 


Chicago, Ill. H A Gustin 


Relief valve 


Plant-Built Softener 


AS THE ANALYSIS SHOWS, the water after 
treating is already alkaline. By increasing 
the stated chemicals to bring the water 
to zero hardness the alkalinity will be- 
come dangerous for the boilers. 

Part of the CaCO, (carbonate of lime) 
and MgCO, (carbonate of magnesia) can 
be separated with good success by boiling 
the feedwater with steam at about 70 lb, 
and filtering the water, see sketch. 


Vancouver, B C ALEXANDER KAPLAN 


George Edwards Sums Up 


Question 1 


GAK’s TANK has plenty of capacity—but 
he’d better be certain it conforms to the 
ASME Code for Unfired Pressure Vessels. 
I like M L Lincoln’s set-up for a vertical 
tank best, but Mr Chamberlain’s horizon- 
tal one is good too, although I'd tilt the 
tank a little towards the outlet end and 
place the drain there. 


Question 2 


MorE INFORMATION on this problem is 
given on pages 105 and 106 of this issue, 
which are part of the current series on 
feedwater analysis and treatment. Last 
month, we showed what belonged in a kit 
and how to use it. This month we talk 
about testing for hardness, in April it will 
be determination of alkalinity, and in May 
of chlorides. Grorce Epwarps. 
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HEADWORK SECTION 


Indicated Horsepower 


By PHIL SWAIN 


HE INDICATED _ horsepower 
(IHP) of a steam engine is the 
power developed at the piston. 

The brake horsepower (power deliv- 
ered to the connected machine) is 
slightly smaller because of friction of 
moving parts. Very often it isn’t con- 
venient to measure the brake _ horse- 
power; hence the common use of /HP, 
figured from cylinder dimensions, speed 
and the mean effective pressure. 

To find mean effective pressure on 
the piston, use a steam-engine “indi- 
cator” to make a diagram (below) 
showing the pressure at each point in 
the working and exhaust strokes. 

Pressures on the working stroke (top 
line) help, those on the exhaust stroke 
(bottom line) hinder. The difference 
between the two (the vertical distance 
from the top line to the bottom) is the 
useful or “effective” pressure. The 
average useful pressure, called “mean 
effective pressure” or MEP, is the aver- 
age difference between working-stroke 
and exhaust-stroke pressures. 

To get this by direct measurement, 
as shown in Fig. 1, divide the diagram 
into vertical panels of equal width. 
Measure centerline height of each 
panel. Average these measurements to 
get the average height of the diagram. 

If you have a planimeter, you can use 
it to measure area of diagram in square 
inches. Divide area by over-all length 
(in inches) to get average height. 


MM 
AG J 


Vie 


FORM FOR FIGURING IHP 


End, Indicator Diagram N 

head Scale of P (rev THP 
or Area | Length | Average | spring | (mean per Factor | (Px N 
crank) | sq in. in. height | lb per eff min) x factor) 

in. in. press) 

Head | | 3.83 0.316 80 225 00718 40.6 

Crank 3.83 0.324 80 25.9 225 . 00693 10.4 

Total | 81.0 


To convert this average height into 
mean effective pressure, you must know 
the “scale” of the spring used in the 
indicator. Suppose this is 60 lb (mean- 
ing pencil rises one inch for every 60 
lb increase in pressure). Suppose, also, 
that the average height of the diagram 
is 0.4 in. Then the mean effective pres- 
sure will be 60 < 0.4 = 24 Ib per sq in. 


Figuring Horsepower 

Multiply the mean effective pressure 
by the area of the piston to get the 
average total useful force acting on the 
whole piston. Then multiply this by 
the stroke (in feet) to get the foot 
pounds of work done per stroke. Next 
multiply by the number of working 
strokes per minute to get the foot 
pounds of work done per minute. To 
find the horsepower, divide this product 
by 33,000 because one horsepower 
equals 33,000 foot pounds per minute. 

These operations are ordinarily writ- 
ten as a formula, like this: 


PLAN 

33,000 
This formula is simply an abbreviated 
statement of the following rule: Indi- 
cated Horsepower (figured separately 
for each end) = Mean Effective Pres- 
sure X Stroke (in feet) x Area of 
Piston (in sq.in.) X Working Strokes 
per Minute — 33.000. The foregoing is 
the whole story except for certain con- 
venient short cuts. 


HP = 


To get average 
height of indi- 


vide into equal 
panels, measure 


ay cator card, di- 
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Length of card 


each panel, and 
average 


| center height of 


Figuring the Factor 


Note that the formula: 


PLAN 
33,000 
Can be written as: 


IHP = 


Since never changes for a 


LA 
given end of a given engine, you can 
figure it out once and for all and call 
it the “Factor”. Thereafter you can 
figure the JHP of either end as the 
product of its “Factor” by the mean 
effective pressure and the revolutions 
per minute. 

Let’s work out the factors for a sim- 
ple double-acting engine of 15-in. bore, 
16-in. stroke and 2%4-in. piston rod, 
remembering that the area of a circle is 
its diameter squared times 0.7854. 


Area of head end 

= (15) X 0.7854 
Area of piston rod 

= (2.5)? 0.78 = 4.9s8q in. 
Area of crank end (difference) 171.6 sq in. 
Stroke = 16 + 12 = 1.333 ft. 


176.5 sq in. 


Head-end factor = = 1.333 
33,000 x 176.5 
~ 33,000 
= 0.00713 
LA 


Crank-end factor = 33,000 = ee 
+3 


71.6 
3,000 
= 0.00693 

Next operation, if you want to be 
systematic, is to rule up a form like 
that shown, enter the data and com- 
pute across, left to right as shown. In 
first line (head end) you divide 1.21 
by 3.83 to get 0.316, you multiply 0.316 
by 80 to get 25.3, you multiply 25.3 
by 225 and then by 0.00713 to get the 
head-end IHP 40.6. Follow same course 
for crank-end to get 40.4 IHP. Then 
add the two to get total of 81.0 IHP for 
engine. 
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Watertube Boilers 


SOME OF THE ANSWERS on page 101, 
August, 1939, Power, “Short Ques- 
tions. Quick Answers on Watertube 
Boilers.” are open to comment. For 
instance, one question was, “What short 
nipples are used in B&W boilers?” 
Forgotten were the short nipples be- 
tween the steam drum and the headers 
on long-drum boilers (7- and 9-in. nip- 
ples), also that short nipples are used 
front and rear on B&W double-deck 
boilers to connect upper and lower 
sections, front and rear, on hundreds 
of older installations. 

(Mr Spring admits he neglected in- 
ter-deck nipples in old installations, 
but says that riser and downcomer 
nipples between headers were purpose- 
ly omitted as the limitation of “short” 
is quite debatable. Nipples 4 in. diame- 
ter by over 6 in. long are often not 
classed as long nipples). 

“Where, other than tube caps, are 
handholes required in  sinous-header 
boilers?” Besides the external mud 
drum mentioned in the answer, there 
are also handholes in the bridgewall 
supporting box, and in the superheater 
box or boxes for replacing and ex- 
panding the tubes. 

“What is an external mud drum for?” 
Mr. Spring’s answer was that it pro- 
vides a chamber where sediment may 
be deposited out of rapid water circula- 
tion. Sediment is then removed by blow- 
down. He forgot that the mud drum also 
provides a place for removal, by hand 
through the handhole plates, of scale 
and sediment after turbining. 

“How is the cross-drum sinous header 
supported?” The answer: by sling bolts 
at front end, cradles or riveted pads. 
However. many of the newer B&W 
boilers are supported at the front end 
in a heavy channel iron and built up 
to proper height by supporting I-beam 
legs. Also. many of the smaller and 
older model B&W’s are supported at 
the rear end by a back wall or pedestal 
on which the mud drum rests, sup- 
ported by cast-iron pads. 

“How is access to the various gas 
passes over the tubes gained?” Answer: 
Through cleanout doors in the side 
wall, except in the standard Heine 
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boiler. Here the baffles are “horizontal” 
and access is gained through a door 
on the boiler top on each side of the 
drum. However, I have noticed on 
many 2-drum Heines a small cleanout 
or access door high up in the rear wall 
between the headers. (Mr Spring does 
not consider this comment as common 
practice). 

E J Durr 


Aurora, Colo. 


Feed Heating Started 
40 Years Ago, Not 20 


In THE ARTICLE “ABC’s of Feed Heat- 
ing,” page 62, January Power, the 
author says that the idea of heating 
feedwater with bleed steam was born 
less than 20 years ago. This, however, 
does not hold true for the field of 
marine engineering. 

More than 40 years ago, I think Weir 


of Cathcart, Glasgow, made feedwater 
heaters that used bleed steam from the 
intermediate receiver. Granted this was 
single-stage heating, but at that time 
the principle was known and used on 
ships. 

“Reed’s Engineers’ Handbook to the 
Board of Trade Examinations” (about 
1902), page 355, shows a sample set 
of questions that involved use of em- 
pirical formulas to show, by bleeding 
1/14 of the working steam from the 
intermediate receiver at 308 F, fuel 
consumption could be reduced 1.09%. 
The feedwater heater was a contact 
type. Crude mathematics, I must ad- 
mit, but the principle was correct. 

I was on a Belfast-built ship 36 years 
ago—the ship had been out 8 years 
then—and exhaust steam from the Weir 
feed pumps could be sent to the inter- 
mediate receiver. Another connection 
allowed intermediate steam to be used 
in a coil-type feedwater heater. (Digres- 
sion: Those were the days when we 
often had to use salt water for boiler 
makeup). 

San Francisco, Calif. 


THE successful man does as he pleases. 
But he’s darn careful what pleases 
him.—EXcHANCE. 


Eoor— 


“Spargrove’s been getting nice results with his ‘algae control’ lately” 
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HOW TO TEST FOR HARDNESS 


By C A NOLL 
WH &LD Betz 
(Photos by Power) 


Last month this page showed how to 1 

use the water test kit. Review direc- a 
tions and precautions there listed before Measure 50 ce (cubic 
proceeding with this soap test for hard- centimeters) of the 
ness. The test for alkalinity will be water in graduate. 
explained in April and that for chlorides Bring bottom of mini- 
in May seus exactly level with 


the 50-cc graduation. 
Sample should not be 
warmer than normal 
room temperature 


Whether measuring in 
a graduate or a burette, 
always read liquid level 
at bottom of miniscus 
and on level with eye 


— 


Transfer sample _ to 
glass-stopered shaker 
bottle 


Fill burette with stand- 
ard soap solution, 1 cc 
= 1 mg Ca CO; (see 
page 109, February 
POWER for detailed 
instructions for filling 
burette) 


4 


Let a quantity of soap 
equal to the “lather 
factor” run from bur- 
ette into bottle. (The 
“lather factor” is al- 
ways 0.3 cc, unless 
otherwise noted on the 
soap supply bottle). 
This amount of soap is 
just enough to produce 
a permanent lather 
with zero-hard water 


(Continued on next page) 
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5 Place glass stopper in bottle and shake sample 


7 


If lather disappears within five minutes, water contains hard- 
ness, Set bottle upright, remove stopper, add a little more 
(See Note 2 for methods of speeding up 
without loss of accuracy). Again insert stopper, shake, lay 
on side and allow up to 5 minutes for lather to disappear 


soap solution. 


8 When lather no longer disappears within five min- 
utes, stop adding soap and read the level in the 
burette very carefully 


g (No photo). Since 0.3 ce rep- 

resents zero hardness, subtract 
this amount (0.3 cc) from the total 
quantity of soap used, to obtain the 
number of cc’s corresponding to hard- 
ness. Multiply this net number of cc 
by 20 to get the hardness in parts per 
million (of calcium carbonate). For 
example, if final burette reading is 
6.2 ec, subtract 0.3 ce to get 5.9 cc 
net soap solution used. Then hard- 
ness is 5.9 x 20 = 118 ppm 


Note 1—Before filling shaker bottle, 
rinse it preferably with distilled water, 
otherwise with water to be tested. 


Note 2—The first soap test made may 
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take a long time, if you add only a few 
tenths of a cc each time to avoid shoot- 
ing over the mark. With more experi- 
ence the tester can tell by the way the 
soap acts whether he is getting close to 
the “end point,” so he can start with 
large doses of soap solution, cutting 
down to very small doses as he ap- 
proaches the end point. 

Here’s another kink! After shaking, 
roll bottle slowly on table to carry 
lather to top side. If lather starts puil- 
ing apart quickly it shows that it will 
not last the required five minutes. 


Note 3—Don’t be fooled by a false or 
“oshost” end point. To make sure the 
apparent end point is correct. add an- 


When lather forms, turn bottle on side and let stand. 
If lather still persists after five minutes, record “zero 
hardness” and the test is finished. (See photo 8 for 
satisfactory end-point lather) 


other 0.3 cc and shake. If this lather 
stands, the previously indicated end 
point was true and final. If not, add 
more soap until a permanent lather is 
again obtained. 


Note 4—If the total amount of soap 
required is more than 7 cc, the hardness 
of the water is too high to be measured 
correctly by testing a full-size sample. 
If this proves to be the case, start over 
again with a water sample of either 10 
or 25 ce diluted to exactly 50 cc with 
distilled water. If the sample is diluted 
from 10 cc to 50 cc, multiply the test 
results by 5 to correct for the dilution. 
If sample is diluted from 25 cc to 50 ce, 
multiply the test result by 2. 
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ccs years ago when you scrambled 
up onto old dirty trunks and lifted off the 
dust-laden lids of curious old boxes... 
remember? And remember your hands, 
and that clean new white suit... and what 
your good mother had to say about the 
dust and dirt that lays like a blanket where 
litle boys are not supposed to go? 

Well, little boys are not supposed to go 
inside the Motor Control in your factory 
today. In fact, your Motor Control should 
be so good that even those big boys who 
work with screwdrivers and pliers are sup- 
Posed to pass that Motor Control by for 
months at a time without ever putting a 


You learned this 


exploring the attic 


Remember? 


finger inside it. And just as your mother said, Control investment with good common sense? Ea 
there you will find a blanket of dust... dustand CUTLER-HAMMER, Inc., Pioneer Electri- a 
dirt in a layer on every horizontal surface. cal Manufacturers, 1358 St. Paul Avenue, -. 

Now that is very bad if the contacts in your Milwaukee, Wisconsin. 
Motor Control are horizontal, for everyone knows 
dirty contacts mean trouble. Cutler-Hammer en- 
gineers solved that problem a long time ago by 
designing their contacts to stand vertical 
so they can’t collect dirt, so they must 
stay clean to work better and last longer. 
Cutler-Hammer is the one Motor Control 
that uses vertical contacts exclusively. 

Don’t you think you too should specify 
Cutler-Hammer and protect your Motor 


CUTLER-HAMMER 
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Power Lines 


$200,000 in Prizes for 
Papers on Arc-Welding 


A $200,000 award program was an- 
nounced in January by the James F Lin- 
coln Are Welding Foundation, Cleveland, 
Ohio. The program has been set up to 
pay out 458 prizes for studies bringing 
out benefits of a social, economic or com- 
mercial nature resulting from application 
of the electric-are process of welding. 

Awards, ranging from $13,700 to $100, 
and embracing 12 classifications and 46 
divisions into which the industrial field has 
been divided for purposes of identification, 
consist of: Ist Grand award, $13,700; 3 
main awards of $10,000, $7500 and $5000: 
48 classification awards—lIst, 2nd, 3rd and 
4th awards of $3000, $2000, $1000 and 
$800 in each of 12 classifications; 184 di- 
visional awards from $700 to $150; and 
223 honorable mention awards of $100. 

Of special interest to power engineers 
is the Maintenance Classification covering 
application of arc welding to maintenance 
of machinery and mechanical equipment, 
pipelines, etc. Participants have well over 
2 years, from now until June 1, 1942, to 
pursue their studies and prepare reports 
summarizing them. 

A 48-page booklet giving full particulars 
and explanation is available from the sec- 
retary, A F Davis, James F Lincoln Arc 
Welding Foundation, Cleveland, Ohio. 


York Enters Turbo- 
Compressor Field 


The entry of the York Ice Machinery 
Corp, York, Pa., into the field of turbo- 
compressor refrigeration was _ publicly 
announced on February 10 at a sales meet- 
ing in New York. York was a pioneer 
in the development and application of 


reciprocating refrigerating compressors © 


and an extensive line of allied equipment. 

The new turbo-units, available in capa- 
cities ranging from 150 to 1000 tons, are 
not intended to replace the reciprocating 
units, which will continue to be York’s 
primary line, but rather to supplement 
them in places where the user can econo- 
mically produce large amounts of refrigera- 
tion by steam-turbine power. The turbo 
units can also be driven by motors, usually 
through step-up gearing. 

The new units have been developed 
through the combined efforts of the en- 
gineering organizations of the York Ice 
Machinery Corp and the Allis-Chalmers 
Mfg Co. 


“No Coal Shortage” 


To counteract any feeling that a coal 
shortage due to war conditions is prevalent 
in this country, the Department of the In- 
terior, Consumer’s Counsel Div, in the Coal 
Consumers’ Digest, makes the following 


AIR CONDITIONING SAVES 


Two 100-ton CO, refrigerating machines requiring 250 hp, 1000 sq ft of space, and 
weighing 83 tons were replaced by four 40-ton condensing units having but 160-hp. 
needing 200 sq ft of space, and weighing ten tons. Air-conditioning costs were cut 
30—40% for State Lake Theatre, Chicago. Each unit is hermetically sealed and has 
individual evaporator unit to equalize loading and simplify operation 
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statements on the U. S. coal situation: 

“It has come to the attention of the Con- 
sumers’ Counsel Div that the European War 
has been used as an excuse for boosting 
prices of bituminous coal, on the ground 
that a shortage of bituminous coal exists 
or is impending”. 

“There is no truth to this contention, 
and any attempt to use it in advertising or 
sales promotion is false and misleading”. 

“The technical experts of this Division 
report that at the present time there is no 
unusual demand for coal due to the Euro- 
pean War or any other causes. An increase 
in business for the coal concerns for a 
short time occurred at the outbreak of the 
War, but this increased demand has defi- 
nitely receded and mine orders have re- 
turned to normal”. 

“At this time there is no prospect of a 
shortage of coal this winter and there is 
every reason to expect that there will be 
no change in the situation for a consider- 
able time”. 

“With the closing of the Great Lakes to 
transportation there is actually a surplus 
of domestic coals with retail yards report- 
ing the largest storage stocks on records. 
Stocks of industrial coal are also high. 
Many mines in the Appalachian fields are 
operating at 50% capacity because of poor 
demand”. 


1940 ASME Spring Meeting 
At Worcester, Mass., May 1 


Sponsored by the Worcester section of 
the ASME, the 1940 Spring Meeting of 
that society will be held at the Hotel 
Bancroft, Worcester, Mass., May 1 to 3. 
The theme selected for this meeting is 
“Greater service to industry and the pub- 
lic.” made more appropriate by the fact 
that the Worcester section will be celebrat- 
ing the 25th anniversary of its founding. 

The meeting will comprise 13 technical 
sessions, at which 26 papers will be pre- 
sented, a general luncheon, an informal 
reception, and a banquet. Some of the 
papers which will be presented include 
“Feedwater Treatment”, by C H Fellows, 
Detroit Edison Co; “Industrial Steam 
Power”, W F Ryan, Stone & Webster 
Engrg Co; “Burning of Heavy Fuel Oil”, 
G C Martinson, Sinclair Refining Co; 
“Purchase and Use of Fuels”, E Wads- 
worth Stone, Bigelow-Sanford Carpet Co; 
“Determination of the Purity of Steam”, 
M C Schwartz, W B Gurney, and Thomas 
E Crossan, Gulf States Utilities Co; 
“Modern Developments in Materials Hand- 


_ ling”, Russell Hastings, Lewis-Shepard 


Sales Corp; and “Cavitation Tests of Hy- 
draulic Turbines”, R E B Sharp, Baldwin- 
Southwark Diy. 


15,000-kw Turbine for 
Cedar Rapids Plant 


A 15,000-kw extraction-condensing tur- 
bine, which, with assorted other improve- 
ments, will cost about $1,500,000, has been 
ordered for the Cedar Rapids plant, Iowa 
Electric Light & Power Co. It will operate 
at 650 lb, 750 F, and will mean increase 
of 15,000 kw in plant electrical capacity 
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| Illustration shows six of nine Yarway Impulse 
| Traps installed on Proctor and Schwartz 
Dryer ot Pepperell’s Lindale, Georgia, Plant. 


Draining 

DRY CANS 

© RAW STOCK DRYERS 
© SANFORIZERS 


¢ STEAM HEADERS 
© LAUNDRY EQUIPMENT 


Pepperell puts the nation to sleep — between 
snowy white sheets. And Yarway Impulse 
Steam Traps are proud to have a hand 
in it—by providing more efficient operation 
of all sorts of steam-heated processing and 
laundering equipment in Pepperell’s great 
Lindale, Georgia, Plant. 


“Our use of this large number of Yarway 
Traps,” states Mr. Comer Turley, mechanical 


superintendent of this plant, “is conclusive 
proof that we are well satisfied with them.” 


Yarway performance talks. Their quicker heat- 
ing and greater sustained heating efficiency 
soon pay for their installation and continue 
on to return worth-while profits in plant oper- 
ating economy. And when you consider that 
their purchase price is usually no more than 
the cost of repairing an ordinary trap — why 
not get Yarway performance for your money? 


Install a Yarway Impulse Trap or two and let 
them demonstrate what they can do for you 
in speeding production and saving fuel. See 
how its small size saves space. How its light 
weight simplifies installation. How its unique 
design with only one moving part, and its 
rugged bar-stock construction, practically elim- 
inate maintenance expense. Then too, Yarway 
Traps are suitable for all pressures without 
change of valve or seat. 


A nearby Mill Supply Dealer handles Yarway 
Traps and will be glad to serve you. Or write 
for Catalog T-1734. 


YARNALL-WARING COMPANY 
100 Mermaid Ave., Phila. 


and some immediate increase in steam 
capacity. 

Feature of the turbine is that fact that 
it can be run either as straight conden- 
sing or bled at 210 lb for use in older 
turbines. Other improvements include new 
high-pressure boiler and new building to 
house the boiler. 


American Chemical Society 
Meets April 8-12 


The 99th meeting of the American Chem- 
ical Society will be held in Cincinnati, 
Ohio, April 8-12, with 17 of the Society’s 
professional divisions participating. Dr 
Alfred Springer has been appointed hon- 
orary chairman of the convention, and 
Proctor Thomson is general chairman. 
Subjects to be discussed include the utili- 
zation of agricultural wastes, the combus- 
tion of solid fuels, the chemistry of in- 
sulation, cellulose plastics, and the future 
of chemistry as a specialized science in the 
high-school curriculum. Industrial research 
will feature the discussions. 


North American System 
Will Spend $38,500,000 


With major power-plant projects in each 
of the operating regions of the North 
American system, a program of construc- 
tion is being planned which will cost al- 
most double that spent in 1939. The total 
outlay will be almost $61,000,000, of which 
$38,500,000 will be spent in 1940, the bal- 
ance being carried over into 1941. Plans 
call for new electric generating facilities 
with a total capacity of 265,000 kilowatts. 
A summary of the principal construction 
projects follows: 

Missouri-Illinois-lowa—New power plant 
in Venice, Ill., which together with new 
boilers in Ashley St plant in St. Louis, will 
add about 100,000 kw capacity to facilities 
of Union Electric Co and subsidiaries. 

Ohio—New power plant adjoining the 
Cleveland Electric Wluminating Co’s Lake 
Shore plant in Cleveland, with initial ca- 
pacity of 63,000 kw. 

Wisconsin-Michigan—Addition to Wis- 
consin Electric Power Co’s Commerce St 
plant in Milwaukee and installation of new 
35,000-kw unit and boiler equipment. 

Kansas-Missouri—New power plant for 
the Kansas Power and Light Co at Abilene, 
Kan., with capacity of 15,000 kw, to cost 
$1,750,000, and installation of new 500-kw 
unit in Missouri Power & Light Co plant at 
Brookfield, Mo. 

District of Columbia—Addition to Poto- 
mac Electric Power Co’s Buzzard Point 
plant in Washington and new 50,000-kw 
unit. Estimated cost, $5,000,000. 


New Boilers, Turbine, for 
Robert Gair Co, Inc. 


Robert Gair Co, Inc, New York, have 
under way for a mill at Piermont, N. Y., 
the installation of new high-pressure steam 
generator, capacity 150,000 lb per hr, which 
will operate in conjunction with new 2000- 
kw topping turbine exhausting against 
150-lb g pressure. The new turbine will 
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AVAILABLE THIS MONTH 


A LIMITED NUMBER of Indexes to 1939 
Power. While the supply lasts, we will 
mail a copy to any subscriber request- 
ing one. Address the Editor, Power, 
330 West 42nd St, New York, N. Y. 


drive, through reduction gears, a 100-kw 


ac generator and a 1000-kw dc generator. 


The boiler will also supply steam to an 
existing 2000-kw bleeder condensing tur- 
bine driving a 2000-kw ac generator. The 
steam generator will be fired with pulver- 
ized coal, and together with turbine, will 
be housed in new structure. 


Midwest Power Conference 
April 9-10 in Chicago 


The Midwest Power Conference, spon- 
sored by the Armour Institute of Tech- 
nology and seven mid-western universities, 
will be held in Chicago, April 9 and 10, in 
the Palmer House Hotel. Tentative pro- 
gram follows: 


Tuesday, April 9 

9:00 AM Registration 

10:00 A M Opening Meeting 
Address of Welcome, Loran D 
Gayton, city engineer, Chicago, 
Hl. 
Response for the Cooperating 
Institutions 

10:30 AM Power Fallacies, Philip W 


Swain, Editor, Power 


11:15 AM Gas Turbines 
12:15 PM Joint Luncheon with AS M E 
2:00 PM Small Power Plants 
(a) Diesel Units 
(b) Diesel vs Steam Units in 
Competitive Fields 
(c) Maintaining the Optimum 
in Steam Generator Efh- 
ciency, Parker A Moe, su- 
perintendent of power, Mil- 
waukee Works, Interna- 
tional Harvester Co 
(d) Discussion 
3:45 PM Electrical Transmission 
(a) Protection of High Voltage 
Lines, Philip Sporn, vice 
president in charge of en- 
gineering, American Gas 
and Electric Service Corp, 
New York 
(b) Bus Arrangements and 
Switching 
(c) Electrical Distribution 
(d) Discussion 
3:45 P M Power-Process 
(a) Paper Mill Power, Grover 
Keeth, Marathon Paper 
Mills Co, Rothschild, Wis- 
consin 
(b) Power for the Refinery, 
R L Meyer, superintendent 
of utilities, Whiting Re- 
finery, Standard Oil Co 
(c) Power for the Chemical 
Plant 
(d) Discussion 
6:45 PM “ALL ENGINEERS” DINNER, 
Red Lacquer Room, Palmer 
House 


Wednesday, April 10 
9:30 AM Fuel Problems of Power Plants 


SOMEWHERE IN FRANCE 


Looking very much like a treadless tank is this sandbag-protected hydro unit “some- 
where in France”. French censor admits it’s near the front, that it turns out blank 
kw and that it serves the Blank-Blank Works. British Combine photo 
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Complete elimination of non- 
essentials——accuracy in select- 
ing and testing materials—rigid 
adherence to best machining 
practice—mark Edward blow- 
off valves. Study Edward Cat- 
alog 11-D. Two basic types and 
four pressure classes meet 
every piping option. Any com- 
bination can be easily and 
compactly welded together. 


Photes show Edward straight- 
way and angle blow-off valves 
with flanged and welding ends. 
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Globe type seating design— 

the tightest closure method. 

2. Proportioned flow areas— 
no clogging or eroding. 

3. Versatile use—power plant. 
marine, oil field, process 
Piping. 

4. Complete line —dall pres- 
sures and sizes with proper 
80% A.S.M.E. rating. 

5. Adaptability—for any in- 
stallation or space limita- 
tion. 

6. Slow opening—no damag- 
ing shock. 

7. Pedigreed, laboratory tested 
materials. (Non-contracting 
stem a real service feature). 

8. Seats and disks of EValloy or 
Stellite hard faced. 

9. Through bolted bonnets—best 
high temperature practice. Easy 
removal of parts. 

10. Proved performance — Edward 

built the first high pressure blow- 
offs in 1904. 
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PENNSYLVANIA POWER 


Generating unit at the new power house of the Pennsylvania Power Co, New Castle. 
Pa. 35,000-kw Westinghouse unit consists of 800-Ib, 900-F, 3600-rpm tandem turbine 


and a hydrogen-cooled 14,400-volt generator 


(a) Stratification of Gases in 
Coal-fired Furnaces, John 
M Drabelle, consulting en- 
gineer, Iowa Electric Light 
and Power Company, Ce- 
dar Rapids, Iowa 
(b) Pulverized Coal, Martin 
Frisch, chief engineer, 
Boiler and Pulverizer Div, 
Foster Wheeler Corp, New 
York 
(c) The Intermittent 
of Gas and Pulverized Coal 
The Gas-fired Plant and 
its Problems E L Tindall, 
superintendent, Fuel and 
Combustion, Carnegie-Illi- 
nois Steel Corp, Chicago, 
Ill. 
(e) Discussion 
9:30 A M Hydro Power 
(a) Small and Medium Sized 
Hydro Plants 
(b) The Santee-Cooper Proj- 
ect, L F Harza, Harza En- 
gineering Co, Chicago, III. 
(c) The Hydrological Factors 
‘in the Design of a Dam, 
James S Bowman, Tennes- 
see Valley Authority, Knox- 
ville, Tenn. 
(d) Discussion 
12:00 Noon Joint Luncheon with AI E E 
Speaker, L W W Morrow, edi- 
torial director, McGraw-Hill 
Publications, Chicago, Ill. 
1:00 P M Inspection Trip 


(d 


Superposing Would Double 
Power Capacity, Says Smith 


Generating capacity of the nation’s steam 
power plant can be almost doubled with 
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only one-third more fuel consumption by 
superposing steam and mercury turbines on 
existing units, says A R Smith, managing 
engineer, General Electric Co, Turbine Div. 
12 million kw can be added by “topping” 
existing units with steam turbines, and an- 
other 113 million kw can be obtained by 
superposing with mercury turbines. 

In a speech before the combined engi- 
neering societies of Schenectady, N. Y., he 
also said that recent improvements have 
enhanced the reliability of the mercury- 


Meetings 


American Society of Mechanical 
—Spring Meeting, May 1-3, 1940, 
Worcester, Mass. OC E secretary, 
29 W 39th St, New York, 2; 


American Society for Testing ‘SMavetene— 
Spring Meeting, March 6th, 1940, Detroit, 
Mich. C L Warwick, secretary-treasurer, 
260 S Broad St, Philadelphia, Pa. 


Midwest Power Conference—Palmer House 
Hotel, Chicago, Ill., April 9-10, 1940. 
Charles A Nash, secretary of 1940 con- 
ee, 4715 N Spaulding Ave, Chicago, 


National District Heating Assn—Annual 
Meeting, May 14-17, 1940, French Lick 
Springs Hotel, French Lick, Indiana. 
John F Collins, Jr, secretary- treasurer, 
1231 Grant Bldg, Pittsburgh, Pa. 


Heating, Piping and Air Conditioning Con- 
tractors National Association—Annual 
Convention, fat, Hotel Pennsyl- 
vania, New Yor Joseph C Fitts, 

1250 Ave, New York, 


Smoke Prevention Association — Annual 
Convention, May 21-24, Hotel Statler, 
St. Louis, Mo. Headquarters Office, City 
Hall Square Bidg, Chicago, Ill. 

Stoker Manufacturers Assn.—Annual Meet- 
ing, June 6-7, Homestead Hotel, Hot 
Springs, Va. Headquarters Office, 807 
N Michigan Ave, Chicago, Ill. 

International Acetylene 
Convention, April 10-11-12, 1940, 
Schroeder Hotel, Milwaukee, Wis. Head- 
quarters Office, 30 East 42nd St, New 
York, N. Y. 


vapor plant, better steel in boilers enabling 
them to withstand temperatures and pres- 
sures greater than previous carbon-steel 


types. 


Sweden Opens Newest 
Hydroelectric Plant 


A new water-power station, built, owned 
and operated by Swedish Government 
Waterfalls Board, has been partly put into 
operation at Stadsforsen, on the Indal 
River in northeastern Sweden. Power is 
transmitted to central Sweden at 220,000 
volts. About 40,000 kw are fed into the 
power net by the Stadforsen plant, which 
cost more than $5,000,000. Because of the 
station, steam power production will be re- 
duced about 5,000,000 kwhr per week, ef- 
fecting a weekly coal saving of about 3500 
tons. 


OBITUARIES 


Joun W MacMEEKEN, one of the senior 
designing engineers of Ingersoll-Rand Co, 
died at his home in Easton, Pa., on De- 
cember 29, 1939. He was 51 years of age. 
He was born in Scotland, was a graduate 
of the University of Edinburgh, and served 
two years in the war. Following the war 
he entered the employ of the Montreal 
Light, Heat & Power Co. He joined the 
present company in 1937, when he entered 
the engineering staff, and at the time of 
his death was serving as one of senior de- 
sign specialists in the company’s Cameron 
Pump Div at Phillipsburg, N. J. 


Cot ArtHuR F Townsenpb, chairman of 
the board of Raybestos-Manhattan, Inc, 
and general manager of Manhattan Rubber 
Mfg Div, Passaic, N. J., died on Jan. 14, 
1940 at his home in Ridgewood, N. J. A 
graduate of the Massachusetts Institute of 
Technology, he began work as shipping 
clerk with the New York Belting & Pack- 
ing Co, rising to assistant manager at Pas- 
saic. He served nine years with that com- 
pany. Later, with several other men, he 
organized the Manhattan Rubber Mfg Co, 
was successively secretary and vice-presi- 
dent. In 1903 he was made president of 
the company, serving from 1903 to 1929. 
Since 1929 he had been chairman of the 
board of Raybestos-Manhattan, Inc, and 
general manager of the Manhattan Rubber 


Mfg Div. 


A H Bracksurn, assistant sales man- 
ager of the Riley Stoker Corp, passed away 
recently. He was general manager of the 
Green Fuel Economizer Co from 1893 to 
1914, when he became chief engineer of 
the Underfeed Stoker Co of America. In 
1922, when the Underfeed Stoker Co was 
absorbed by Riley Stoker Corp, Mr Black- 
burn became assistant sales manager, which 
position he held until the time of his death. 
He was a life member of the ASME. 


Tuomas Hawtey, 73, founder of the 
Hawley School of Engineering, Boston, 
Mass., died in that city on Jan. 20, 1940. 
He was born in Boston and in 1893 was 
commissioned by the governor to organize 
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—Perhaps that is 


why so many are using: 7H E 


HEN you have heavy schedules to 
meet, you do not want to take 
chances on any operating condition * 
that may cause an interruption. For maximum 
protection against POWER FAILURE, make 
sure that your precautions include use of the Ss 
Nalco System. For complete information, - 
write NATIONAL ALUMINATE CORP., 6222 
W. 66th Place, Chicago, Il. T 


Inquiries other than domestic except those from U. S. Possessions, Canada and Mexico, should be addressed to ALrLoc Ltp., Bush 
House, Aldwych, London, W. C. 2, Eng. Canadian inquiries should be sent to ALUMINATE CHEMICALS LtD., 372 Bay St., Toronto, Ont. 
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100,000,000 CANDLEPOWER 


Four searchlights, each using three 1000- 
watt water-cooled mercury lamps no big- 
ger than a cigarette, turn General Elec- 
tric Bldg in New York into a 50-story 
flaming candle 


the Mass. Dept of Boiler Inspection, being 
appointed chief examiner of engineers and 
boiler inspectors. He retired from active 
work with the school about five years ago. 


PERSONALS 


Atex Dow, formerly president of the De- 
troit Edison Co, was elected chairman of 
the executive committee at the organization 
meeting of directors held in New York, 
February 6, 1940. Alfred C Marshall, 
former vice-president and general manager, 
was selected president to succeed Mr Dow. 


Joun R Wittiams, associated with the 
Electric Storage Battery Co for the past 45 
years, announced his retirement as _presi- 
Ee dent. R C Norberg, vice-president and gen- 
eral manager, was elected president and 
general manager. 


R Leur has recently been appointed 
sales manager of the Quincy Compressor 
Co, Quincy, Ill. He joined the company 
in 1933 and until his recent promotion 


(Continued on Page 140) 
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NEW 


PLANT CONSTRUCTION 


McGraw-Hill Business News Department Is Pre- 
pared to Furnish a More Complete Daily Service 


Ala., Mobile—Alabama Power Co., Common- 
wealth & Southern, 600 N. 18 St., Birmingham, 
plans by I. Moscowitz, Bona Allen Bldg., At- 
lanta, Ga., constructing extensions and altera-. 
tions to Chicksaw plant, remodeling present 1 _ 
story building, 66 ft. high, new 1 story, 80x80 ~- 
ft. boiler house. $3,000,000. 
& Southern, 600 N. 18 St., Birmingham, engrs. 

riz., Morenci—Phelps Dodge Corp., 40 Wall 


St., New York, N. Y., constructing copper. 


smelting plant, owner builds; steel work, to 


Kansas City Structural Steel Co., 21 St. and, 


Metropolitan Ave., Kansas City, Mo. Est, 
$15,000,000. 

California—San Diego Consolidated Gas & 
Electric Co., Electric Bldg., San Diego, plans 
expending $2,809,905 during 1940, for new 
power source, new power house, installing 
35,000 kw. generator complete with boilers 
and switching equipment or alternate con- 
structing 132,000 volt interconnecting link with 
a northern company, proposed high tension 
transmission line will terminate at a new 
Mission Valley substation latter plan will, if 
used, indirectly tap power source at Boulder 

am. 

Colo., Pueblo—Southern Colorado Power Co., 
W. N. Clark, pres., Colorado Bidg., plans 
ee capacity of steam plant. 
1 

Connecticut—Connecticut Light & Power Co., 
Cc. L. Campbell, pres., 36 Pearl St., Hartford, 
plans 1940 power construction program, ex- 
pansion power facilities of company, installing 
15,000 kva. synchronous condenser, Waterbury: 
wharf and coal handling facilities. Devon: 
addition to Black Rock Station, New Britain: 
addition to power substation, Norwalk. $2,- 
600,000. Private plans. 

Ga., Macon—Georgia Power Co., Common- 
wealth & Southern, 600 N. 18 St., Birmingham, 
Ala., plans altering present building and addi- 
tions, present building, 1 story, 50 ft. high, 
new 1 story 80x80 ft. boiler house, structural 
steel, brick walls. $3,000,000. Robert & Co., 
Bona Allen Bldg., Atlanta, consult. engrs. 

Ill., South Elgin—Winnebago Distilling Co., 
c/o P. Gerhardt, archt., 447 Fullerton Park- 
way, Chicago, taking bids on revised plans 
group distillery buildings. $1,- 

a., Cascade—Bids Mar. 12, by F. A. Kurt, 
city clk., furnishing, installing electrical 
equipment, switchboard, bus structure cable 
and wiring for power plant. Total est. $110,- 
000. Stanley Eng. Co., Muscatine, engrs. 

La., Lake Charles—Continental Oil Co., D. 
Moran, pres., Ponca City, Okla., will construct 
8,000 bbl. oil refinery, by own forces. $4,000,- 
000. Private plans. 

Md., Hagerstown—R. H. Sweeney, mayor, 
making surveys installing new boilers at 
municipal light plant. $260,000. Engineer 
not appointed. 

an—Consumers Power Co., Jackson, 
completing John C. Weadock steam power 
plant in vicinity Bay City, installing 35,000 
kw. unit, constructing 1,200 mi. rural trans- 
mission lines, new power supply lines for West 
Branch, Roscommon, Frankfort, Morenci, 
Cement City and Adrian, 140,000 volt line from 
Lansing to Flint, new transmission line from 
Croton Dam to Belding and Ionia, addition to 
offices, service building, and garages in Lan- 
sing, garage and service station Battle Creek. 
$14,000,000. Private plans. 

Minn., Kettle River—Carlton Co. Cooperative 
Power Assn., T. Ross, secy., bids latter part 
of February, constructing 1 story, bsmnt. 
50x150 ft. brick, concrete power house, equip- 
ment for generating power to supply rural 
electric distribution system, two 200 kw. diesel 
generators. $90,000. United Eng. Co., 1406 W 
Lake St., Minneapolis, engrs. 

Minn., Mankato—Blue Earth-Nicollet Co-op. 
Electric Assn., Mankato, E. M. Nash, supt., 
plans constructing brick, pe generating 
plant, probably diesel, to supply power for 
distribution system. $40 ,000-$75,000. Ellerbe 
& Co., E. 1021 1st Natl. Bank Bldg., St. Paul, 
engrs. 

Minn., St. Paul—Northern States Power Co., 
R. F. Pack, pres., H. H. Watson, genl. constr. 
supt., 15 S. 5 St., Minneapolis, and G. O. 
House, mgr., 5 and Wabasha Sts., St. Paul, 
plans constructing rein.-con., brick building 
for new generator plant on site next to owner’s 
High Bridge plant, Mississippi River. Over 
$3,000,000. Private plans. 

Miss., Meridan—Flintkote Co., 50 W. 50 St., 
New York, N. Y., plans constructing about 
300-1200 ft. concrete, steel plant for manu- 
facture insulation board, on 250 acre site adja- 
cent ha city of Meridian. $2,000,00, incl. equip- 
ment. 

Neb., Hastings—City plans improving ilght 
and power plant, 3,500 kw. generator. $280,000. 
Black & Veatch, 4706 Bway., Kansas City, Mo., 

N. J., Camden—Pub. Serv. Electric & Gas 
Co, Ay Park Pl., Newark, plans by F. P. 
Fairchild, 80 Park FL, Newark, constructing 
brick switching station, Crescent’ Blvd. (Route 
25) to house 30,000 kilovolt ampere trans- 
former bank and 8-26 kilovolt supply lines 
to transmit electricity to nearby substations. 


$577,000. 


Commonwealth ~- 


N. J., Trentun—Pub. Serv. octzts & Gas 
Co., 80 Park Pl., Newark, plans by F. P. Fair- 
child, 80 Park Pl, Newark, constructing brick 
switching station with electrical equipment for 
transforming and ee electricity to 
nearby substations. $754, 

Cite, Hall, bids in 


- March, constructing Contrs. 2, 3, 4, 5 and 6, 
~selectric generation station. 

aera system and equipment. Total est. 
~.$520,000. Burns & McDonnell, 107 W. Linwood 


Bids later for 


Bivd., Kansas City, Mo., consult. enegrs. 

N. Y., Utiea—Utica Knitting Co., 1712 Erie 
St., plans censtructing power. plant, addition. 
Over $50,000. Gibbs & Hill, Penna Sta., New 
— engrs. 

D., Fargo—Northern States Power Co., 
16 8. 5 St., Minneapolis, Minn., plans con- 
structing power plant and distribution system 
improvements. $90,000. 

Goodrich Co., 500 S. Main St., 3 story brick, 
— concrete factory unit, $200,000. Private 
plans. 

0., Akron—Ohio Edison Co., A. C. Blinn, 
pres., 47 N. Main St., plans constructing plant 
— and expansions, $6,500,000. Private 
plans. 

O., Columbus—Columbus & Southern Ohio 
Electric Co., 215 N. Front St., expending 
$3,097,757 during 1940, for constructing gener- 
ating plants, $199,830, substations, $558,980, 
transmission lines, $73,175, new services, $56,- 

000, distribution lines, $307, 500, transformers 
and installations, $90,000, meter and installa- 
tions, $199,500, miscellaneous additions to 
company property. $145,945 

Okla., Sand Springs—Sand Springs Cotton 
Co., Sand Springs, final plans made, construct- 
ing new building and textile machinery for 
mill, $500,000. J. E. Sirrine, Greenville, S. C., 
ener. 

Ore., Eugene—Eugene Water Bd. plans con- 
structing 7,500 kw. steam stand-by power 
plant adjacent to present plant at end 8 Ave. 
J. W. McArthur, supt Water Bd. $510,000. 

Ore., Lebanon—Evans Products Co., M. D. 
Tucker, mgr., 15310 Fullerton St., Detroit, 
Mich., plans constructing plywood plant, near 
here. $1,000,000. 

Ore., Portland—Portland General Electric 
Co., Electric Bldg., 1940 construction budget; 
repairing steam generating plants, $5,000; con- 
structing hydro-electric plants $123,000, poy 
stations $468,300, transmission lines $128.6 
distribution lines $800,700, miscellaneous S43. - 
200, substations, 7 in Portland, 2 largest are 
N.E. 38 Ave. and Clackamus St. $50,000, and 
N. Lombard and McCrum St. $40,000, Salem 
$11,000, other substations Newberg, Sherwood, 
Burlington, Greshham and Jennings Lodge; 
new flume for hydro electric plant at Cazadero; 
distribution lines, Portland Div. $337,000. Wil- 
lamette Valley Div. $77,000, Tualatin Valley 
Div. $53,000, Yamhill Div. $49,000, Vancouver, 
Wash. Div. $10,000, Molalla Div. $25,000, Ore- 
gon City Div. $29,000, Gresham Div. $24,000, 
St. Helens Div. $11,000. Total est. $1,568,000. 
W. Brenton, Electric Bldg., engr. 

Pa., Marcus Hook—Sun Oil Co., 1608 Walnut 
St., Phila., and Blawnox, plans constructing 
refinery. $4,300,000. 

Tenn., Savannah—Tennessee Valley Paper 
Mills, Inc., S. W. Duggan, secy.-treas. 720 
Market St., Knoxville, plans constructing paper 
mill. $4,100,000. Engineer and architect not 
appointed. 

Tex., Brownsville—Woburn Industries, c/o 
Farm Bureau, M. D. L. Van Ouer, exec. dir. 
Harrison, will not take formal bids, those 
interested should communicate with owners 
direct for processing plant to utilize castor 
tree for manufacture of castor by-products. 
$150,000. 

Tex., Mineral Wells—Brazos River Conserva- 
tion & Reclamation Dist., J. A. Norris, genl. 
mer., c/o Kyle Hotel, Temple, plans complet- 
ing Possum Kingdom Dam projects, incl. 
hydro electric power plant, $4,200,000 less 
$1,000,000 used for outside work. 

Wis., Milwaukee—Wisconsin Electric Power 
Co., 231 W. Michigan constructing 
15,000 kva. sub- eae 6 St., 90.000 kva. 
transformer bank, N. 28 St. $700,000. F. Luber, 
c/o owner, archt. 

Wis., Wilson—Wisconsin Oil Refining Co., 
225 E. Michigan St., Milwaukee, plans con- 
etal oil refining plant, $700,000 to $750,- 


N. B. Moncton—Canadian National Ry., C. 
B. Brown, ch. engr., 360 McGill St., Montreal, 
Que., plans constructing locomotive shops. 
$500,000. Site purchased. Private plans. 

South America, Brazil—United States Steel 
Corp., 71 Bway., New York, N. Y. and United 
States of Brazil, Rio De Janiero, plan con- 
structing steel mill in Minas Geraes State. 
$35,000,000. 

South America, Chile—American Commer- 
cial Attache, Santiago, reports a previously 
projected hydro-electric plant at Falls of 
Pilmaiquen, near Osorno in south central 
Chile, is again being actively agitated owing 
to need for industrial power in that area. 
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Lo-Maintenance Motors Set 
Outstanding Low Cost Per- 
formance Record! Find Out 
How You Can Get Extra Dol- 
lar-for-Dollar Value... with 
Full Measure Constructed 
Lo-Maintenance Motors! 


If you are like executives who want 
the most from the equipment they 
buy ... you’ve acquired the “long 
view.” You want to know what your 
equipment will do... not only today 
... but for years to come! 


Back in 1919, a large mid-western 
brewery bought an Allis-Chalmers 
Lo-Maintenance Motor. They figured 
it was a good investment .. . but they 
never realized the dividend that Lo- 
Maintenance Motor would pay them 
In staying on the job with no time- 
outs for repairs! 


They didn’t pamper that motor! 
They put it in a spot exposed to 
heat and moisture . . . hooked it to a 
pump... and put it to work 24 
hours a day! 


Not One Cent for Repairs! 
Today—20 years later—here’s the rec- 
ord! Not one cent has been spent for 
Motor repairs! But that’s not all! That 
Allis-Chalmers Lo-Maintenance Mo- 
tor is doing as good a job for that 
brewery as the day it was installed! 


That’s why the chief engineer stand- 
ardizes on Lo-Maintenance Motors 
in his plant. And that’s why Lo- 
Maintenance Motors are fast becom- 
ing standard equipment in hundreds of 
other plants throughout the country. 


You'll like the protection against 
breakdowns the high carbon steel 
frame and indestructible rotor and 
distortionless stator give you! The 
full Measure Construction with no 
skimping on materials that means 
longer life... less servicing... extra 
years of trouble-free service! 


HERE’S THE LO-MAINTE- 
nance Motor that set a record of 20 
years on the job with no time outs 
for repairs. And it’s still going 
strong today! 


Get the whole story of the motor with 
more than just a rated horsepower 
. .. the motor that actually beats 
conditions that many times wreck or- 
dinary motors! Call the trained pro- 
duction engineer in the Allis-Chalmers 
District Office near you. Let him 
show you how you can cut frequent 
time outs ... reduce man hours lost 
due to motor failures ... get longer 
motor life . . . with Allis-Chalmers 
Lo-Maintenance Motors! 
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FOR AUXILIARY DRIVES... 


Courtesy — Power Magazine 


HOOKUP #16 Transmitting h-p steam to equipment drives that act as reducing valves, thereby 


furnishing I-p steam to adjacent processes, proves most economical in this oil refinery power-plant. 


_ Turbines driving large pumps exhaust at intermediate pressure to engine drives and process; additional 


i-p steam is supplied by auxiliaries and a reducing valve. Low-pressure exhaust supplies process, de- 


aerating heaters and evaporators. Evaporator steam and excess I-p steam are condensed for makeup. 


HE REFINERY power-plant shown in the complete 

hookup above is ideally suited to illustrate the use 
of auxiliary turbines and engines utilizing steam at more 
than one pressure. 


You will note also, from checking the diagram and 
Jenkins Figure Number table that the valve functions 


and connections remain the same—regardless of pressure. 


In other words, you can use this data as a practical 
guide for selecting and installing valves on any of your 
auxiliary steam driven equipment. 


NEXT MONTH—STEAM STORAGE 


STEAM CONNECTIONS 


FOR 
AND ENGINES 


From High Pressure Boilers 


PRV 


1 
by 


RECOMMENDS... 


REFERENCE CHART TO JENKINS FIGURE NUMBERS 
FOR AUXILIARY DRIVE EQUIPMENT 


STEAM HEADER 
GLOBE ........... 


STOP VALVE 


ANGLE 


100 Ibs. Up to 200 Ibs. Up to 300 Ibs. Up to 400 Ibs. Up to 600 Ibs. 
S.P. S.P. S.P. $.P S.P 
IRON IRON 
142 Fl. Dise Type 162 Fl. Dise Type 
613 FL. Regrinding 923 Fl. Regrinding 
913 Fl. Regrinding STEEL STEEL STEEL STEEL 
1042 FI. 30 Series 1042 Fl. 30 Series 1044 FI. 40 Series | 1046 Fl. 60 Series 
IRON IRON 
144 Fl. Dise Type 163 Fl. Dise Type 
615 Fl. Regrinding 925 Fl. Regrinding 
915 Fl. Regrinding STEEL STEEL STEEL STEE 
1043 FI. 30 Series 1043 FI. 30 Series 1045 Fl. 40 Series | 1047 FI. 60 Series 
IRON IRON 
251 Se. Non-Rising 204 FI. O.S. & Y. 
Non-Rising SEL STEEL STEEL STEEL 
1010 30 Series 1010 Fl. 30 Series 1011 Fl. 40 Series | 1012 FI. 60 Series 
Fl. OS. & Y 
IRON IRON 
613 Fl. Regrinding 923 Fl. Regrinding 
913 Fl. Regrinding STEEL STEEL STEEL STEEL 
1042 Fl. 30 Series 1042 FI. 30 Series 1044 FI. 40 Series | 1046 Fl. 60 Series 
I Dy IRON 
615 Fl. Regrinding 925 FI. Regrinding 
915 Fl. Regrinding STEEL STEEL STEEL ST 
1043 FI. 30-Series 1043 FI. 30 Series 1045 FI. 40 Series | 1047 FI. Series 


DRAINS & 
EXHAUST 


SWING CHECK... 


BRONZE 
106A Se. Dise Type 
ug Type 
RON 


BRONZE 
750 Sc. Regrinding 
950 Se. Regr.-Renew 
g Se. Regr.-Renew 
Se. Dise Type 
1040 Se. Regrinding 
1150 Se. Regr.-Renew 
IRON 


Fl. Dise Type 
3 Fl. Regrinding 


BRONZE 
970 Sc. Regr.-Renew 
976 Sc. Regr.-Renew 
Plug Type 


4 
370 Se. Non-Rising 
ON 


325 Se. Non-Rising 
326 Fl. Non-Rising 
650 Se. O.S. & Y. 
651 Fl. O.S. & Y. 


BRONZE 
7 Se, Travel.Spind. 


BRONZE 
270 Se. Non-Rising 
203A Sc. Non-Rising 
203 Non-Rising 
204A Sc. O.S. & Y, 
204 FL OS. & Y. 


BRONZE 
280 Se. Non-Rising 
IRON 
203A Se. Non-Rising 
203 FI. Non-Rising 
204A Sc. & Y. 
204 & Y. 


BRONZE 
352 Se. Dise Type 
2 Sc. Regrinding 
RON 
623 Sc. Regrinding 
ip Regrinding 
294 Se. Dise Type 
295 Fl. Dise Type 


BRONZE 
762 Se. Regrinding 
IRON 
338 Se. Dise Type 
339 Fl. Dise Type 


BRONZE 
962 Se. Regrinding 
ON 
338 Se. Dise Type 
339 FI. Dise Type 


Motor-Operated Iron and Steel Valves can be supplied. Cast Steel Valves with ends for welding can be supplied. 


Intermediate Pressure 


Header 


Steam Turbine ¢ Oriven 
Hot Oil 


A 


From High Fressure 
Boilers 


JENKINS BROS., 80 WHITE STREE’ 


7o Drain 


Intermediate Pressure 


Processes 


To Hot Well Pump 


NEW YORK, N. 


PRY 


To Drain 


Low Pressure 


Header 


> 4 


To Low Pressure 
Processes 


*16 


OF A SERIES 


designed to help 
in your selection 
of JENKINS 


VALVES 


| 
| 
| | 
| 
| 
142 Fl, Dise Type i ae 
613 Fl. Regrinding | 
913 FIL, Regrinding | 
Steam Tirbire ¢ A.C Generator | 
LI Bo 
OHO 
A) 
To Drain A] 
| — 
| (C) 
Steam Engine 
To Drain 
\ y, 
WZ) 
=" 
@ Steam Turbine ¢ DC Generator 
& 
Condenser @ @ 
: 
i 


POWERS 


Number 92 


Drying-Out Chart 


J 

1 


Rate of Temperature Rise of Machine — Deg F per Hour 


AL 

5 

190 170 150 130 110 90 70 100 200 300 ’ 500 ; 600 700 800 900 i 


Temperature Rise of Air — Deg F 


Total Weight of Machine — Thousand Ib 


ONE WAY OF DRYING OUT flooded elec- 
trical machinery is by building an en- 
closure through which hot air is forced 
by a fan. An electric heater can be 
quickly fashioned of %x¥-in. band 
iron, which has a resistance of about 
0.009 ohms per foot when hot. 

Chart gives size of heater required 
in kw for a given weight of machine 
and a desired rate of temperature rise. 
For weight of machine use total of 
iron and copper, as some safety factor 
is included in chart values. Bring 
large machines up to temperature 
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slowly; over 10 F per hour is not 
recommended. 

Example shows that a 450,000-lb 
generator can be brought up 6 F per 
hr with 180 kw. If air rise of 100 F 
over room temperature will be safe 
for insulation, a 5600-cfm fan is needed. 

Temperature of delivered air should 
not be more than about 20 F above 
rated maximum for the insulation, hot 
enough to offset heat losses but not 
enough to damage winding over long 
period. A 10% oversize fan with a 
damper arrangement provides tempera- 


© POWER 


ture regulation for the heated air flow. 
Preliminary to drying, it is a good 
idea to wash down windings with a 
cleaning solvent, wipe dry, remove tape 
at coil ends to let moisture out, and 
disconnect terminals. For large ma- 
chines, insulate upper part of enclosure 
with rockwool and be sure heated air 
gets to base of machine. Check of coil 
temperature with indicator or thermo- 
couple avoids insulation damage. 


(Courtesy Hydro-Electric Power Com- 
mission of Ontario) 
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600-deg- 
Present loads constant 
65,000 lb. per hr. 
200,000 1b. per 
| COPES Flowmatic Regula 
yel within one 


holds water le 


COPES governor con- 


inch. 
trols the 


WS 


Pressure reducing stations— 
built to the high COPES stand- 


) ards for accuracy and de- 
pendability—are suitable for 
; every application. In this typ- 
Y ical hook-up, a Master Control 
Y actuates a direct-operated. 
7, valve and a relay-operated 
7; valve. Other possible hook- 
ups are unlimited. Write us 
about your pressure problems. 
Y 
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As accurate as your most sensitive instrument, as rugged 
as any equipment in your plant, the COPES Flowmatic 
compensates automatically for any temporary changes in 
your plant conditions. Not even a sudden change in drum 
pressure from any cause upsets the feed water flow or water 
level control. And if your conditions are permanently 
changed, it's a simple matter to adjust the COPES Flow- 
matic for the new conditions without calling on factory 
experts. Bulletin 417 tells how operators in one plant 
completely re-adjusted their Flowmatic in only 30 minutes 


without supervision. Write for this interesting bulletin. 


NORTHERN EQUIPMENT CO., 301 GROVE DRIVE, ERIE, PA. 


Feed Water Regulators, Pump Governors, Differential Valves 
Liquid Level Controls, Reducing Valves and Desuperheaters 
BRANCH PLANTS IN CANADA, ENGLAND, FRANCE, GERMANY AND ITALY 
REPRESENTATIVES EVERYWHERE 
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What's New In Plant Equipment 


Diesel Engine 


Type JS 4-cycle engine is made in 5-, 6-, 7- 
and 8-cyl units rated at 430, 525, 600 and 
675 hp respectively at 400 rpm. Bore is 
13 in, stroke 16 in. Crankshaft is 1-piece, 
9-in. diameter steel forging. Main bear- 
ings are babbitt-lined steel shells with 
shim adjustment Eight piston rings are 
used, five compression and three for oil 
control, with one of the latter below the 
piston pin. Individual cylinder heads are 
bolted to cylinder-block top. Main valves 
seat directly in cylinder heads. Outside 
water jumpers transfer cooling water 
from cylinders to heads. Cooling-water 
header is cast integral with cylinder block, 
underneath air-intake header and on ex- 
haust side of engine. Cooling water passes 
from cylinder heads by individual elbow 
connections to exhaust-manifold jacket. 
Fuel-injection system is patented Cooper- 
Bessemer atmospheric-relief type. Fuel in- 
jectors are mounted on camshaft housing 
cover and are gear driven from camshaft. 

Cooper-Bessemer Corp, Mt Vernon, 
Ohio. 


Insulation 


FirEFOIL is insulating material with char- 
acteristics of structural material. Primarily 
used for bulkheads on ships, it is now 
said to be in use extensively as_ boiler 
casings, oven walls, linings for stacks, 
etc. It is made of alternate layers of flat 
and corrugated asbestos felt joined with 
new waterproof adhesive. Said to be 
vermin-proof and to have sufficient strength 
after soaking in water for 72 hours to 
withstand pressure of approximately 75 
lb applied to one inch square die on 
surface. 


Philip Carey Co, Lockland, Cincinnati, 
Ohio 
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Liquid-Level 
Controller 


MAGNETROL transmits float movement 
through magnetic force instead of rotary 
shaft or stuffing box. Provides 5-point 
control; pump regulation, low-water cut- 
off, low-water alarm, high-water alarm, 
and high-water cutoff. Is made in two 
models, for working pressures up to 550 
lb. Special time-delay relay available to 
give proper control operation even under 
surging water level conditions. 

Fred H Schaub Engrg Co, 325 West 
Huron St, Chicago, Ill. 


Self-Propelled 
Air Compressor 


ELIMINATING power take-offs, extra com- 
pressors, and trailers, power unit will 
replace standard Ford engine in_ truck. 
Combination engine and compressor can 
be operated by truck driver from = cab. 
Supplies 55 cfm at 100-lb pressure, and 
is a standard full-sized Schramm air 
compressor adapted for installation in 
truck. Basically, unit is 4-cyl engine and 


4-cyl air compressor in an_ 8-cylinder 
block. Power cylinders are Nos. 1 and 4 
in one bank and Nos. 2 and 3 in other 
to give equal power and load. When op- 


erating as a truck, four power cylinders 
drive it through standard clutch, com- 
pressor cylinders being shut off so that 
no power is consumed or air compressed. 


Schramm, Inc, 758 East Virginia Ave, 
West Chester, Pa. 


Overspeed Valve 


Du-aAL combined stop and emergency 
valve provides manual control, emergency 
closure and automatic reopening for steam, 
air, gas or liquids. Wheel or manual 
side of valve is of conventional design, 
emergency valve being on the other end 
of the stem. Normally, emergency valve 
is held in full open position by spring 
shown in cylinder. Emergency valve disk 
with its extension and clearance piston 
comprise the one moving part. Clearance 
piston, which has no contact with cylinder, 
is surrounded by steam at air, gas or 
liquid line pressure. Steam passage is 


j 


C 


shown from B through D in illustration. 
To close emergency valve, pilot valve C 
in line from underside of cylinder, or a 
similar valve at any one of desired remote- 
control points, is momentarily opened, 
thus releasing pressure element from 
cylinder in back of clearance piston. With 
full pressure remaining on front of piston, 
there is a net closing load of several hun- 
dred pounds, causing instant closure 
when pilot valve is opened. Main emer- 
gency valve closes in direction of flow 
and becomes unbalanced when seated. 
To reopen this valve, hand or manual 
valve is first closed. In that position, 
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CRANE STEAM TRAPS 
KEEP STEAM LINES 
HOT AND DRY 


“You'd think we were heating “One of these days those boil- “Sounds like trouble,” offered 

the whole outdoors,” growled ers will bust,"’ said the ENGI- the CRANE REPRESENTATIVE, You are not getting the maximum 
the BOSS, “. .. the way we NEER. “We've got to keep “. .. that Preventive Mainte- heat and power from steam if your 
burn coal around here.” them attop speed all thetime.” nance and the right Crane equip- lines are not properly drained. You 


ment should remedy.” are straining the piping, shorten- 


ing the life of valves, exposing 


N old manufacturing plant was heater outlets were piped to a common steam operated equipment to seri- 
vacant for years. Then a machine return. ous damage when condensate is 

tool company moved in. The building Here’s where Preventive Mainte- not removed. 
suited the tool builder well, but the nance entered the picture. The Engi- In steam lines up to 600 pounds 
: : : 2 pressure, the wasteful and damag- 
cost of heating a lsteadiareregbing Two neer was desperate. He called in J. M., ing effects of condensate are com- 
125 h.p. boilers were used for heating the Crane Man. They found an accu- pletely eliminated with Crane In- 
—hooked up with a system of unit mulation of condensate in some of the verted Open Float Steam Traps. 
heaters. The boilers seemed to be bot- heaters. And, as Preventive Mainte- These sturdy, simple, and low-cost 
tomless as the coal pile vanished and nance counseled, for positive correc- traps will pay for themselves many 
the cinder pile grew higher. tion, they installed Crane inverted times over. Once installed they re- 
quire minimum attention—yet, 
“nn SUPPLY opes float Steam Traps of the proper automatically, stop steam waste, 

— bond bond capacity on each of the unit heaters. step up efficiency. 
See the sketch at left. 


Fos pressures 200 pounds, 


Results: (1) The problem was perma- the Crane line of No. 981 taps 


; will give maximum protection 
UNIT UNIT UNIT nently solved. (2) Next winter coals against condensate troubles, 
NEATER HEATER HEATER consumption was cut from 13 to 8 


cars, with a saving of almost double... 
ay the cost of the Preventive Mainte» 


TRAPS] INSTALLED HERE 


nance applied. (3) Another manufac- 
turer has learned the sound economy 
of Preventive Maintenance, and of 

There-were plenty of heaters and looking to the great Crane line for the 
they were big enough. Steam supply right equipment for every flow con- 
was adequate. Ordinary maintenance wel needs else, the wisdem ef con 


proved futile. It failed to disclose that A 
sulting the Crane Representative on 
the system was improperly drained— ne bl 
that condensate made it impossible for °¥ErY PIPINg problem. 
*This case ts based on an actual experience of a Crane 


steam to get through the heaters. All Representative in our Cincinnati Branch. 


RETURN LINE al 


CRANE CO., GENERAL OFFICES 
836 S. MICHIGAN AVE., CHICAGO 


VALVES © FITTINGS © PIPE 
PLUMBING HEATING + PUMPS 
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NATION-WIDE SERVICE THROUGH BRANCHES AND WHOLESALERS IN ALL MARKE : 


recess in the guide stem A crosses the 
guide bushing in the emergency valve 
disk. This recess acts as a port, admit- 
ting line pressure from port B which im- 
mediately balances the pressure between 
the two seated valve disks and line pres- 
sure. The emergency valve then auto- 
matically returns to wide open position 
because of the spring shown, acting against 
piston. 

Oscar H Ludeman, 420 Lexington Ave, 
New York, N. Y. 


Pyramid-Mounted 
Motor-Generator Set 


GENERATOR, motor and exciter, each self- 
contained unit, are assembled one above 
the other, thus requiring only floor space 
necessary for generator mounting. Gener- 


ator is on top of induction motor, at- 
tached with base plate, and exciter is 
mounted in same way on motor. Generator 
and exciter are driven by V-belts from 
motor shaft, adjustment being by motor- 
and exciter-base-plates. 


Allis-Chalmers Mig Co, Milwaukee, Wis. 


Fluorescent Unit 


MiraLtuME HF-200 comes complete with 
four 40-watt (48-in.) lamps, and all wir- 
ing and fittings. Unit is corrected for 
power factor and stroboscopic effect is 
practically eliminated, according to manu- 
facturer. Choice of daylight or white 
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lamps is available to users. Over-all 
length is 4814-in., width is 10'4-in., and 
height is 734-in. Units are designed for 
110-125 and 220-250 volts, and can be in- 
stalled in any 60-cycle ac circuit. 


Hygrade Sylvania Corp, Salem, Mass. 


Cooling Surface 


Series W (Water) surface is intended for 
air-cooling and cooling and dehumidifying 
with cold water, or for air heating, with 
hot water. Surface is fin-and-tube type 
that makes use of copper tubes and plate- 


type aluminum fins. Headers are of ex- 
truded copper tubing, with copper return 
bends. All joints are silver brazed, and 
close tube spacing yields ample prime 
surface. 


John J Nesbitt, Inc, Philadelphia, Pa. 


Connectors 


SUPERSEAL connectors use exclusive com- 
pression joint, sealed both inside and out- 
side with tubing ends flared to 20-deg 
angle. This provides a long flare with 
tubing wedged between self-aligning com- 


pression nut and fitting. Connectors can 
be loosened and tightened any number 
of times, still retaining full inside di- 
ameter of both tubing and fitting. 

Superseal Co, 300 4th Ave, New York, 
N. Y. 


Closing Relay 


Tyre HKA pump-free control relay is de- 
signed for oil circuit breakers equipped 
with cut-off switches. Relay consists of 


two elements, operating and auxiliary. 
Former picks up and closes its main con- 
tacts for the closing solenoid and at the 
same time seals itself in. Auxiliary ele- 
ment is energized by solenoid cut-off 
switch closed by operation of solenoid 
mechanism. One set of contacts opens 
main-element coil circuit, thus deenergiz- 
ing solenoid closing coil. Second set of 
contacts closes to seal in auxiliary element 
around cut-off switch so that, if control 
switch is held closed, there can be no 
further breaker closures until control 
switch contacts open to allow auxiliary 
element to reset. 


General Electric Co, Schenectady, N. Y. 


Anti-Vibration Unit 


Visro-IsOLATOR consists of steel springs 
housed by special vertical channel irons 
with flat steel plates at the top and 
bottom. Pressed-steel cups hold springs 
in correct position. Adjustment bolt passes 
through leg or sub-base of machine to 
be isolated, fastening it securely to upper 
steel plate. This bolt then makes contact 
with tension plate resting on springs to 
hold machine and provide for alignment 
before and after installation. Alignment 
dowels project from tension plate and fit 
into clear holes in upper steel plate. 
Studs from upper steel plate pass through 
oversize holes in top flanges of side chan- 
nels and are held in desired position b 
self-locking nuts. Contact between te | 


POWER e March, 1940 


é 
4 
LESS 
f 
i 
; 
3 
+ 5 
é 


THE BALDWIN 


{ 


and side flange is eliminated by suitable 
isolating material. Holes are furnished in 
lower steel plate for anchoring entire 
unit to foundation. 

Korfund Co, Inc, 48-15 32nd Pl, Long 
Island City, N. Y. 


Ventilating Blower 


REXVANE vent sets are centrifugal fans 
with direct-connected motor. Feature is 
radial-blade fan rotor said to permit 
higher rotative speeds, lower outlet ve- 
locities, and more dependable balance 
when handling air which contains grease 
or solid particles. Cone-shaped inlets guide 
entering air to rotor with minimum shock 


and turbulence. Rotor consists of eight 
blades, each of which is curved into inlet 
in direction of rotation. Curved portions 
of blade are banded together by a broad 
hoop which strengthens rotor and broad- 
ens path of entering air. Rotor is mounted 
directly on motor shaft. 


B F Sturtevant Co, 47 Readville St, 
Hyde Park, Boston, Mass. 


Vibrators 


EXPLOSION-PROOF vibrators are addition 
to standard line, and are for use where 
the atmospheric conditions are dangerous. 
They are heavy, pulsating electro-magnets 
fully encased in thick, electric-furnace 
steel case, with ground joints and ar- 
mored cable lead. Remote electric con- 
trol panel containing rectifier operating 


switches and rheostat for controlling vi- 
brator is also fully enclosed in cast-iron 
case, with ground joints and approved 
explosion-proof fittings. For attachment 
to bins, chutes, hoppers, etc, to prevent 
arching over and hanging-up of material. 

Syntron Co, 492 Lexington Ave, Homer 
City, Pa. 
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Solenoid Valve 


SporLAN valves for water and refrigerants 
can be taken apart in field for servicing 
or repairing. Possibility of refrigerant 
leaks has been minimized by welding 
rather than soldering enclosing tube. Coils 
are moisture proof, valves are said to be 
very easily opened against rated pressures. 


Spoehrer-Lange Co, St. Louis, Mo. 


Indicating Flow Meter 


DIAL-TYPE meter has extra large movement 
designed to reduce lost motion. Wide- 
spaced bearings are said to insure perfect 
alignment of moving parts, and direct 
driving action makes calibration accurate 
and permanent. Patented check floats 
said to prevent loss of mercury from 
over range, reverse flow or faulty opera- 


tion of valves. Emulsification of mercury 


eliminated also, because check valves pre-' 


vent oil from blowing through. These 
valves are located so that they are always 
immersed in mercury and are always pro- 
tected against corrosion, moisture or dirt. 


Foxboro Co, 38 Neponset Ave, Foxboro, 
Mass. 


Hypochlorite Pump 


Desicnep specially for small water sup- 
plies, pumps have sufficient capacity for 
chlorination of water supplies from 100 to 
100,000 gpd. With maximum pressure 
limit of 100 lb, manufacturer says that 
they will pump against any head en- 
countered in service for which they are 
built. Supplied in corrosion-resistant metals 
to withstand action of hypochlorite. 
Column valve is designed to discharge air 
and small particles of dirt to prevent air 
binding or clogging. Pumps have capacity 
of from 1 to 10 gph. 


Milton Roy, 3160 Kensington Ave, 
Philadelphia, Pa. 


Hydraulic Lubricator 


BiyuR automatic lubricators have no me- 
chanical drive connection between machine 
and lubricator pump. In place of the 
drive mechanism a small tube is con- 
nected between machine hydraulic system 
and pump used for feeding oil to various 
bearings. Lubricator pump is so arranged 
that inlet is submerged under oil in reser- 
voir. This inlet is protected by felt filter 
disk. At the unit end opposite to lubri- 
cator cylinder and in direct line with it 
is hydraulic operating cylinder. Two pistons 
(lubricator and hydraulic) are connected 


by a common piston rod, ball-jointed to 
each. Compression spring surrounding the 
piston rod tends to force the latter towards 
hydraulic cylinder. Thus, during low- 
pressure period of hydraulic cycle, com- 
plete piston-rod assembly moves under 
spring action to one end of stroke, draw- 


(Continued on page 128) 
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HERE is such a complication of operating 

factors having an influence on the service life 
of condenser tubes that no one tube alloy can pos- 
sibly solve all problems. 

To determine the tube alloy that will give the 
greatest service per dollar of cost requires metal- 
lurgical experience and practical knowledge of 
specific operating conditions. So we suggest that 
you take advantage of the experience of our Tech- 
nical and Engineering Departments. They can place 
before you performance records of copper alloys 
under operating conditions similar to your prob- 
lem. No charge is made for such consultation. ss. 


Which condenser tube alloy 
is best for your combination 
of these variables? 


The following are the nominal compositions of 
Anaconda condenser tubes: 


Alloy Cu% Ni% Zn% Al% Sn% As% 
Super-Nickel 701 . 70 30 — - —- — 
Cupro Nickel 712 80 20 — 
Ambrac* 850 . . 75 20 
Ambraloy* 901. . 95 
Ambraloy* 927 (Pat.) 76 — 2195 2 — 0.05 
Admiralty Alloy 442 . 70 — 29 
Arsenical Admiralty 439 . 70 =— 28.95 — 1 0.05 
Red Brass 85% . . . 85 — 25 
Tobin Bronze* 452 60 — 39.25 — 075 — 
Muntz Metal 65 60 — 40 
Copper, Arsenical 

Deoxidized 108 . 99.63 —( 0.02% )— — 0.35 


*Trade-marks Reg. U.S. Pat.Off. 


THE AMERICAN BRASS COMPANY, General Offices: Waterbury, Connecticut 


In Canada: Anaconda American Brass Ltd., New Toronto, Ont. Subsidiary of Anaconda Copper Mining Company 
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Bend, Don’t Break 


“WHEN A STORM comes along, it 
flattens ripe wheat because it’s dry and 
can’t bend with the wind,” explained 
Grandma Fontaine to Scarlett, in Gone 
With the Wind. “But ripe buckwheat’s 
got sap in it and it bends. And when the 
wind has passed, it springs up almost 
as straight and strong as before.” 


Now Grandma wasn’t turning farmer; 
she was just using buckwheat to give 
Scarlett an object lesson. 
that the Jimber man can take a beating in 
an argument and still keep his spirit, 
but the bullheaded fellow who won't 
yield an inch ends up by getting his 
spirit broken. Grandma was just making 
sure that Scarlett understood that, after 
all, the only thing that matters in the 
long run is the end to be attained. The 
way of attaining it isn’t important. 


That’s the hard thing for most of us 
to stomach. To get a certain result—in 
business, life or politics—we figure out 
a certain method. First thing we know, 
we're so convinced that our method is 
right that we begin to feel that anybody 
who doesn’t agree with us is a fool. The 
way of doing the thing has become more 
important to us than the result. Like the 
bullheaded salesman, we win the argu- 
ment, but lose the business. 


Sometimes, it’s right to say with Gen- 


> 


She meant. 


eral Grant, “I’ll fight it out on this line 
if it takes all summer.” But be sure 
when you say it that that’s the only thing 
left to do. Otherwise, a compromise 
with the other side gains you at least 
part of what you’re after, a more ad- 
vanced place to start out from when you 
go after the rest. It gives you a chance 
to get your wind, to get new plans 
worked out, so you can spring up again 
like the buckwheat when the time comes. 


There’s an old Negro story that makes 
my point. A reporter was congratulating 
old Mose on living to be a hundred and 
seven. “To what do you attribute your 
long life?” he asked. 


“To cooperation, Boss,” said Mose. 


“What do you mean, cooperation?” 
asked the reporter. 


“Well,” said Mose, “Hit’s like disyere. 
Our ole parson done tole me, a long 
time ago, dat some things am inevitable— 
cain’t whup ’em nohow. So, since den, 
when de inevitable comes along, I jus’ 
slacks off—for de time bein’—and co- 
operates wid it!” 


Engineer 


The Scotsman’s Prayer: “God grant I may be right—’cause He 
knows I never change my mind!”—EDMUND BRUNNER 
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KEEPING ROLLING 
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BOY, THE BOSS SURE 
IS GETTING SORE 


SHUTDOWNS 


YEAH, BUT THIS 
TIME TOM'S GOT [_ 
THE RIGHT 


ALL THESE \ 


= 


J-M INTERLOCKED: This packing is the 
latest development of the J-M Packing 
laboratory. Strands of asbestos yarn are 
tightly interlocked to form a solid, square 
braid that cannot ravel or come apart. 


PRODUCTS 


PACKINGS GASKETS 


TOM’S ANSWER...Buy J-M Inter- 
locked Packing and Reduce Shutdowns 


VERY time you replace a packing, you lose far 
more than the bare material costs. Time, labor and 
general shutdown charges make up your real expenses. 
And those are the costs you reduce with J-M Interlocked. 
This new-type J-M Packing represents the greatest 
single improvement ever made in braided packing. It’s 
braided solid . . . has no layers to wear through... 
cannot come apart or ravel. It gives the longer, more 
efficient service that’s typical of the complete J-M line. 
For details on Interlocked and other money-saving 
J-M Packings and Gaskets, send for the new J-M Pack- 
ing Catalog. Johns-Manville, 22 East 40th Street, 
New York, N. Y. 


THERE’S A DISTRIBUTOR 
NEAR YOU 
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Everything has been narrowed down to its simplest 
form. All the material about any given packing is 
grouped on one page— service qualifications are 
clearly indicated—vunique layout arrangement 
instantly spotlights packing construction. 


There are other features too in this latest Belmont 
Catalog. Send for your copy today. It's an invalu- 
able reference book wherever packings are used. 


THERE’S A BELMONT PACKING FOR EVERY SERVICE 


CK 


THE BELMONT PACKING & RUBBER COMPANY 
BUTLER AND SEPVIVA STREETS e PHILADELPHIA, PA. 


128 (194a) 


New Equipment 


(Continued from page 124) 


ing a definite amount of oil into lubri- 
cating cylinder. Then, at high-pressure 
period, assembly is forced to other end of 
the stroke, discharging oil to oil-distribu- 
tion system. 

Bijur Lubricating Corp, Long Island 
City, N. Y. 


Single-Drum Hoist 


Crass L-111 reversible Pistonair hoist is 
designed for both surface and _ under- 
ground operation, and is fitted with Lubri- 
seal ball bearings. Comes with large 
drums and 4-cyl reciprocating air motor. 


Furnished with either positive or friction- 
type clutch and is available fully en- 
closed for protection against dust and 
dirt. 

Sullivan Machinery Co, Michigan City, 
Ind. 


Test Lamp 


SG-100 test lamp requires no fuses for 
safety, has only one test lead, two parts 
to handle, and is easily replaced. Can be 
used on ac or de circuits from 110 to 600 
volts, and is equipped with resistor which 
limits current to such low value that 
there is no tripping of relays when check- 
ing control panels. Large test prod 
holder contains a 500-ohm, 20-watt re- 
sistor of Nichrome wire wound on vitre- 
ous enamel core, and unit also includes 
lamp socket, filament lamp, and magnify- 
ing bulls-eye. Lamp socket is wired above 
resistor, with single test lead wired to side 
of lamp socket. Resistor and lamp fila- 
ment are wired in series between test 
prods, eliminating shorting of resistor. 

The Sittler Co, 1133 West Van Buren 
St, Chicago, Ill. 


Odor Adsorber 


ImproveD portable model of adsorber uses 
principle of ordinary gas mask, that is, 
positive extraction principle of air-odor 
removal. Unit uses adsorption medium 
composed of granular cocoanut-shell car- 
bon. Has one moving part—the electric 
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MOTORIZED VALVE CONTROL 
For the Modern Power Plant 


Part of a Single Order for 141 Chapman Motor Units 


Chapman Motor Unit with Cover Removed Showing 
Simplicity and Small Number of Parts. 


Motor Units 


The high pressures and temperatures of modern steam practice 
make motor-operated valves essential for adequate control. 
Chapman Motor Units are designed and built to provide posi- 
tive, dependable control under the most exacting service con- 
ditions. The unit is extremely rugged and simple, with many 
unique features, all time-tested in actual service. One outstanding 
feature, especially important in the power field, is the micrometer- 
adjusted limit switch which controls seating to any predeter- 
mined tightness, and elimiates all possibility of jamming. The 
widespread use of Chapman Motor Units, and reorders for 
extensions and new plants, are good evidence of the quality 
of service these units are rendering in all fields of application. 


Write for Bulletin describing the Chapman Motor Unit. 


MANUFACTURING COMPANY 
INDIAN ORCHARD, MASS. 


POWER e¢ March, 1940 


129 


>: 
i 
‘ 
| 
T 
| 


Pp and j m 
on e minime”. auto 
the P roller. Operation i ling. 
ea Pressure ualt d fu ow 
use of hi wwe to maintain 
In rials with jess costs; and 
ma “costly that mainten og" 
: erefore, press’. less COs types: gtructi 
this less Pressure fiable pressure 
Because the ® Ifyour primary ating sef- 
Contro —simplifica lines, systems 
s expensiv anufacturinS steaM ma ating 
means | ‘passed on to yOu" evaPinere 
a saving ains, ice required, 
and 


MASON-NEILAN REGULATOR CO. 
a 1186 ADAMS ST., BOSTON, MASS. 


NEW YORK BUFFALO PHILADELPHIA CHICAGO TULSA 
PITTSBURGH ST. LOUIS TOLEDO HOUSTON LOS ANGELES 
MASON REGULATOR CO., OF CANADA, LTD., MONTREAL, CANADA 
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motor which draws foul air in and de- 
livers purified air back into room. Ad- 
sorbent carbon is said to hold more than 


20% of its own weight in odors, and under 
normal conditions will keep high  efli- 
ciency for several years, after which it 
may be replaced. 

Dorex Air Conditioning Div, 1164 E 
32nd St, New York, N. Y. 


Fans 


BurraLo L Breezo is for application 
where propeller type fan is needed, but. 
where motor must be out of air stream. 
Motor, V-belt, pulleys and one bearing. 
are entirely outside of path of air being: 
handled. Units designed to operate against 


a head as high as 1!4-in static pressure.. 
Housings are so made that air inlet may 
be at the top, bottom, or either side of 
the unit and may be changed from one: 
to another if necessary. Standard arrange-- 
ment is bottom inlet. 


Buffalo Forge Co, 488 Broadway, Buf- 
falo, N. Y. 


Motor Shields 


Unimount Enp Suiexps have flat surface 
to facilitate mounting of pumps and other 
direct-driven equipment, and are available 
with all U. S. Electrical motors. Can be 
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RELIABLE 
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Control Valve 
2. Panel Mounted type 
3. Mounted Control 
sYNCRO MASTER 
: THE CONTROLLER eet, 
cuts OPERATING AND MAINTENANCE costs | 
designs construction less expensive to operate— 
are tion from any external water 
£29 to 150 Ibs. pressure with 
DS. egsumption- 
| 
jnstallation- 
write for Cate of 
G 


Main Boiler Feed for 2000 Ib.—320° F Spherical Steam Header for 1250 Ib.—925° F 


Prefabricated pipe assemblies for 1350 Ib.—950° F 


Corrugated and Corruturn Bends, 
Carbon Steel 


These strange shaped, odd looking examples 
of Kellogg prefabrication skill illustrated 
above were each fabricated to overcome 
some difficult and specific piping problem. 
By completing as many of the fabricating 
operations as possible in the Kellogg plant, 
field welding is reduced to a minimum. 
Consult a Kellogg engineer on all piping 
problems involving intricate design, high 
pressures and high temperatures. 
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“Masterwelded” 
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8" boiler leads—with 6" by pass connections—1750 Ib.—450° F 
‘ 
> 
a 6" Steam Header for 725 lb.—825° F 
4 
& 
vat 
i | 
| 669 souTH GRAND «TULSA. PHILTOWER BLOG. 
vesse s for and Chem vemical Indu 
eat Exchangers, Pyrolytic ‘Thermal an 
Catalytic Polymerization Units JUIK Processes for 
cating Oil Plants. Plastic Refractories Radial Brick Chimneys. 


> 


also 


Triple Acting Non-Return... 
Pressure Reducing ... Altitude 
Control ... Float Control... 
Check Valves, etc. 


FULTON BLDG. 
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GOLDEN-ANDERSON VALVE SPECIALTY COE 
PITTSBURGH, PA. 


da 


ALTITUDE 
CONTROL 


@ No tank or standpipe can 
overflow if equipped with a 
G-A Altitude Control Valve. 
Maintains automatic water 
level at all time. Positive in 
action. Air and water cush- 
ioned. Full bronze trim with no 
metal contacts. No water 
hammer or shock. Sizes 2" to 
36" in angle or globe patterns. 
Write for illustrated catalog 
for full details on the com- 
plete G-A line. 


For more complete details 

of the entire G-A line, 

write for free catalog 
today. 


assembled on either end of motor, and 
used to mount footless motor to a machine 
frame. Unimount shields said to elimi- 
nate necessity for adapter, save mounting 
time and conserve space. 

U. S. Electrical Motors, Inc., 200 E Slau- 
son Ave., Los Angeles, Calif. 


Coil Winder Drive 


IpEAL coil-winder drives have variable- 
speed transmission, sealed ball bearings, 
V-belt drive without gears. Starting and 
stopping, as well as setting, entirely con- 
trolled by operator through foot move- 
ment. Infinite number of driving speeds 


available, together with brake, which goes 
into operation when operator removes foct 
from pedal. Handwheel mounted on shaft 
provides a means of hand-turning coils. 
Revolution counter records by addition 
or subtraction, and machine comes 
equipped with pilot light. 

Ideal Commutator Dresser Co, 1025 
Park Ave, Sycamore, Ill. 


Steam Traps 


Appit1oN to line of steam traps includes 
No. 20, designed along the line of previous 
models, with several improvements. These 
include lever mechanism of new design 


with no pins or pivots, a drain plug at 
the bottom, and higher operating pressures. 
Old traps worked under 150-lb pressures; 
new ones have capacity up to 200 Ib. 

V D Anderson Co, 1934 W 96th St, 
Cleveland, Ohio 
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Earns Big Money 
for Power,Plants 


Other ROTO Features 


make better use of air con- 
sumed, without back pressure; 


“ie develop unbelievable speed and 
power, through new design; 


* self-feeding cage and swing- 

frame heads, universal joints 
and drills have what it takes to 
do a real job; 


available for straight and curved 
tubes 12” to 12” LD. 


ADVERTISING PAGES KEROVRA 


This ROTO Feature 7 


Model 135 Air-driven 
Motor with self-feeding 
cage-type head, and 
air valve for one-man 
operation. 


ITH the Rapid 
Action Roto 
Tube Cleaner, 


} one man cleans more 
tubes per hour than a team of men 
using the old type tube cleaner. An 
air valve directly behind the motor 
gives the operator full control of the 
cleaner. He can turn the air on and 
off instantly, without signalling de- 
lays, and the accumulated time saved 
between each tube cleaned makes it 
possible to put the boiler back on the 
line earning money hours faster. 
The powerful new Roto motor, the 
rugged self-feeding cage and swing 
frame heads, universal joints and 
drills, and the exclusive Roto air valve 
provide a tube cleaning combination 
that is setting new performance 
records in every power plant where 
it is used. 

Now, more than ever before, it will 
pay you to clean tubes more fre- 
coat . We'd like to prove it in 
your plant. 

See Our Adv. in Sweet's and Write 


THE ROTO COMPANY 


145 Sussex Ave. Newark, N. J. 


September. 


Watch for these ‘‘handbook’’ articles 


1. Alternating-current motors—April. 
2. Diesel data—200 plants—June. 


3. Engineering data on 400 modern 
steam and hydroelectric plants — 


4. Principles and practice of combus- 
tion—December. 


It Pays You to Read POWER Regularly 
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New Bulletins 


BOILERS AND ACCESSORIES 


York, N. Y. Bulletin R-19 describes 
B & W insulating concrete mix, used to 
form rammed monolithic or cast shapes, 
simply by adding water. : 


2 EXPANDERS—Gustav Weideke Co, 
Dayton, Ohio. Revised page No. 61, 
1940 issue, is designed for insertion in 
Ideal catalog 57, and covers Ideal ad- 
justable condenser-tube-expanders, made 
with tapered rollers. 


COAL—Chesapeake & Ohio Lines, 

Coal Traffic Dept, Cleveland, Ohio. 
24-page booklet, “The Coal Bin of Amer- 
ica,” presents the story of coal from the 
beginning, starting with its formation and 
following through, showing its uses and 
effects it has had upon man and industry. 
Describes C & O service for handling coal 
from mine to power plant. 


4 CONDENSATE RETURN — Roots- 
Connersville Blower Corp, Conners- 
ville, Ind. Bulletin 260-B14C, with price 
list Form L14E, covers complete line of 
automatic condensate-return units for 
vented gravity systems. 


STOKER—Iron Fireman Mfg _ Co, 
3295 W 106th St, Cleveland, Ohio. 
Catalog 7060 describes Iron Fireman 
pneumatic spreader stoker, with operat- 
ing details, installations, diagrams, and 
specifications. 


& FURNACES—Babcock & Wilcox Co, 

85 Liberty St, New York, N. Y. 32- 
page bulletin G-16 discusses water cooling 
for boiler furnaces, describes and _ illus- 
trates details of water-cooled 
furnace constructions. 


7 INSULATION PRODUCTS—Philip 

Carey Co, Lockland, Ohio. “Proved 
Protection Against Wasted Profits’ sug- 
gests points to check for profit-leaks, and 
gives descriptions of Carey products 
which help stop those leaks. 


BAROMETRIC CONDENSERS — 

Ingersoll-Rand Co, 11 Broadway, 
New York, N. Y. 20-page bulletin No. 
9424 covers disk-flow, counter-current- 
type barometric condensers. Contains in 
addition to description and advantages, 
diagrams showing operation, specifications 
and suggested arrangements. 


ELECTRICAL EQUIPMENT 


SWITCHBOARD INSTRUMENTS— 

General Electric Co, Schenectady, 
N. Y. Complete line of rectangular switch- 
board instruments is described in GEA- 
1758B. These include ac ammeters, volt- 
meters, wattmeters, power-factor meters, 
a meters, dc ammeters, and volt- 
meters. 


10 TRANSFORMERS — Allis-Chalm- 
ers Mfg Co, Milwaukee, Wis. Bulle- 
tin B6043 covers Chlorextol-filled trans- 
formers. Outlines savings that can be 
obtained by this type transformer, and 
lists several advantages of the type. 


11 CAPACITORS—General Electric Co, 

Schenectady, N. Y. ‘‘Power Factor 
and its Improvement” is subject of GEA- 
3225. Gives definition of power factor and 
tells what capacitors can do to improve it. 


12 ELECTRICAL EQUIPMENT — 
Westinghouse Electric & Mfg Co, 
East Pittsburgh, Pa. 50-page “Quick Se- 
lector” catalog No. 30-000 is designed to 
help user of electrical apparatus select 
right equipment for motor or lighting 
circuit. Includes safety switches, circuit 
breakers, multibreakers, motor-control de- 
vices, etc. 


13 CIRCUIT BREAKERS—ITE Cir- 
cuit Breaker Co, 19th & Hamilton 
Sts, Philadelphia, Pa. 16-page illustrated 
booklet 3906 describes Type LG Circuit 
breakers, covering engineering features 
developed in circuit breaker industry, 
such as laminated bridges, arcing, con- 
tact, blow-on principles, etc. 


HEATING, AIR CONDITIONING 
AND REFRIGERATION 


14 VENTILATING SETS—De Both- 
ezat Ventilating Equipment Div, 
American Machine & Metals Inc, East 
Moline, Ill. 24-page booklet describes 
Axial-Flow ventilating sets, volume and 
pressure types. Booklet includes charts 
showing friction and duct sizing for round 
and rectangular ducts. 
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Here’s How Flange-Jacks Work: 


Remove opposite flange bolts, insert 
jaws of Flange-Jacks in holes and 
tighten. After removing other bolts, 
tighten down jackscrews together, 
separating flanges evenly until open- 
ing is large enough to remove old 
gasket and insert new one, 


You can replace gaskets in flanged pipe lines easier, quicker and 
safer than ever before by using Flange-Jacks—a new tool now 
introduced by Garlock. 


ay / | aaa That difficult job becomes a most simple operation when you let 
Flange-Jacks do the work. Even if a joint is located where working 
space is cramped—making it hard to use 


NO HAMMERS, hammers and chisels—Flange-Jacks will open 


it easily. Send coupon below for folder. 
NO CHISELS, NO WEDGES 


No Broken Flanges + No Damaged THE GARLOCK PACKING COMPANY 
Faces - No Pipe Vibration + No PALMYRA, NEW YORK 
In Canada: The Garlock Packing Company 


of Canada Ltd., Montreal, Que. 


Gaskets Since 
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Relief slots on the threaded bonnet bushing of Fairbanks 
U-Bolt Gate Valves insure drainage back into the body 
chamber. This eliminates freezing, clogging and excessive 
stem thread wear. 


This and the following make the Fairbanks better 
“service” valves. 


Extra deep stuffing box, with follower gland and compres- 
sion packing, insures a tight spindle joint. Back seat is 
above stem threads for repacking when wide open under 
pressure. Sediment cannot reach it. Male and female body 
and bonnet joint, fitted with high-pressure steam gasket, 
make a tight leak-proof fit. 


Large diameter bronze spindle, with more than five 
threads in contact with bonnet bushing. Reversible double- 
taper horse-shoe type knife-edge wedge for cutting through 
heavy viscous fluids. Bronze seats carefully gauged for 
tight fit with wedge. Body and bonnet made of Fairbanks 
Semi-Steel, having an average tensile 
strength of 40,000 lbs. per sq. in. 


The All-Iron pattern has a steel spin- 
dle and iron packing nut, follower gland 
and wedge. Seats are integral with the 
body, accurately machined for tightness. 

When a husky, inexpensive valve that 
can be easily taken apart for cleaning 
or inspection is required, or where there 
is a tendency to corrode, try Fairbanks 
U-Bolt Valves. 


Sold by distributors everywhere. Write 
for Fairbanks U-Bolt Catalog. 


The Fairbanks Company 


397 Lafayette St. New York, N. Y. 


BOSTON, PITTSBURGH 
Distributors in Principal Cities 


Factories: 
Binghamton, N.Y. Rome, Ga. , 


Fig. 0417 


FAIRBANKS 
BOLT GATE VALVES 


138 (195b) 


325 W 25th Place, Chicago, Ill. Infilco 
products for chemical mixing, feeding and 
proportioning, for hydraulic measurement 
and control, and for conditioning water, 
processing liquids and trade wastes are 
illustrated and described in condensed 
catalog No. 50. 


54 CORROSION. CONTROL — D_W 
Haering & Co, Ine, 2306 S Win- 
chester Ave, Chicago, Ill. Third edition 
of 16-page booklet explains and describes 
principles of organic and colloidal chem- 
istry underlying application of organic 
chemistry to water treatment. Also incor- 
porates additional information regarding 
application of organic chemistry to vari- 
ous industrial problems. 


WELDING 


Be ELECTRODES—McKay Co, York, 
Pa. Catalog E-16 contains informa- 
tion concerning selection of proper elec- 
trodes for various jobs, and includes ten- 
tative specifications for iron and _ steel 
electrodes approved by American Welding 
Society and American Society for Test- 
ing Materials. 


OTHER EQUIPMENT 


57 METAL BELLOWS — The Fulton 
Sylphon Co, Knoxville, Tenn. 4- 
page bulletin describes Sylphon bellows, 
used as diaphragms in numerous pieces 
of equipment. Specifications and applica- 
tion data given. 


58 VIBRATION CONTROL—The Kor- 
fund Co, 48-15 32nd Pl, Long Island 
City, N. Y. 8-page bulletin describes Kor- 
fund vibration control for concrete foun- 
dations. Application data included. 


i] WROUGHT IRON—A M Byers Co, 
Pittsburgh, Pa. Bulletin “101 Uses 
for Wrought Iron” tells just that, and 
also illustrates numerous applications 
suggested. 


60 DRAINER—Cochrane Corp, 3106 N 
17th St, Philadelphia, Pa. 4-page 
publication No. 2925 brings up to date 
complete design, construction and price 
data on Cochrane multiport drainer. 


é] BUILDING MAINTENANCE — 
Flexrock Co, 23rd & Manning Sts, 
Philadelphia, Pa. 64-page handbook is 
second edition of book previously pub- 
lished in June, 1939. Contains most of 
former features, together with additional 
technical data and a description of each 
of company’s products. 


BEARING ALLOYS—Lumen Bear- 

ing Co, Buffalo, N. Y. 70-page book 
is supplement to Lumen handbook, and 
details physical and metallurgical prop- 
erties of latest non-ferrous bearing alloys 
developed by company. 


63 FIRE EXTINGUISHERS—Pyrene 
Mfg Co, 560 Belmont Ave, Newark, 
N. J. Circular AD215 not only describes 
many classes of property for which the 
1- and 1%-quart vaporizing liquid-type 
hand-pump extinguisher is recommended, 
but covers details of construction, in- 
cluding new  “shock-absorber”’ pump 
mounting on heavy-duty model. 


64 VACUUM CLEANER — National 
Super Service Co, Toledo, Ohio. 4- 
page bulletin describes work of super- 
service vacuum cleaner and how use of 
cleaner may be way to increased profits, 
better economies, and cleaner boilers, etc. 


55 PUMPS—tTaber Pump Co, 286 Elm 
St, Buffalo, N. Y. 12-page booklet 
includes rating tables, descriptions and 
other ‘information concerning Taber gen- 
eral-purpose and sump pumps. Cross- 
sectional drawings show typical applica- 
tions. 


b4& COATINGS—Flexrock Co, 23rd & 
Manning Sts, Philadelphia, Pa. 
4-page bulletin ‘‘Colorflex” describes and 
applies floor coating, which is enamel-like 
surfacing for wood or cement floors. 


67 LIGHTING—Edwin F Guth Co, 
2615 Washington Ave, St. Louis, Mo. 
8-page Catalog No. 36 describes three 
different developments: “DuoF luo,” “Util- 
ity Flu-o-flector,’ and “Flu-o-flector 
Strips,” fixtures for fluorescent lighting. 
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THE PERMUTIT COMPANY 


is pleased to announce the recent issuance of the following 


United States Letters Patent: 


Vaughan U.S. 2,190,853 issued February 20, 1940 % 
Liebknecht 2,191,059 issued February 20, 1940 
Liebknecht 2,191,060 issued February 20, 1940 
Smit U.S. 2,191,063 issued February 20, 1940 


@ These Letters Patent, together with other issued Letters 
Patent and pending applications relating to carbonaceous 
zeolites, their manufacture and their use in the treatment 
of water, are owned by, or are exclusively licensed to, 


The Permutit Company. 


®@ Carbonaceous zeolites are sold by The Permutit Company 
under the registered trademarks “Zeo-Karb H" and 


“*Zeo-Karb Na.” 


CONDITIONING 


330 W. 42nd St., New York, N.Y. 
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EIGHT FEATURES 


-the welder knows their value 


HE eight features of WeldELLS, illustrated 

here, do their own talking to the man who 
does the welding. There is no hunting for 
fittings, or “sizing up”, because the name, 
size and weight are rolled into every Taylor 
Forge Fitting. Lining up is made easy by the 
quarter-markings at the ends. Welding is a 
quick, gratifying job thanks to the ample 
tangents, the clean, machine-tool bevels and 
the uniform accuracy of these engineered 
fittings. 
The finished job is better too—because it is 
made with fittings in which all walls are at least 
full pipe thickness with selective reinforce- 
ment in regions where greatest strain occurs. 


Ask for latest bulletin. 


TAYLOR FORGE & PIPE WORKS 
General Offices and Works: P. O. Box 485, Chicago 
New York Office: 50 Church St. 
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SEAMLESS 


UNIFORMLY FULL 
PIPE THICKNESS 


SELECTIVE, UNIFORM 
REINFORCEMENT 


MACHINE TOOL 
BEVELLED 
j 
“ 


COMPLETE 
IDENTIFYING MARKS 
ON EVERY FITTING 
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Power Lines 


(Continued from page 114) 


functioned as an assistant sales manager. 


Hersert M Orscuet has joined the 
Perolin Co of New York as sales manager 
for their central division territory. Mr 
Orschel has been with the Johns-Manville 
Co, Mohawk Asphalt Heater Co, Aeroil 
Burner Co, and American Asphalt Paint 
Co, serving in various capacities. 


S S Witson, 7634 N Paulina St, Chi- 
cago, Ill., is now in charge of the Chicago- 
territory for the Warren Steam Pump Co, 
Warren, Mass. 


LeRoy Wertz has been named superin- 
tendent of the Lebanon, Ohio, municipal 
electric plant. He succeeds William Car- 
son, who plans to resign. Wertz was previ- 
ously a member of the village council, re- 
signing to accept this position. 


Epwarp D Emerson, since 1937 district 
sales manager with Babcock & Wilcox 
Tube Co, New York, has been appointed 
general manager of sales for John A Roeb- 
ling’s Sons Co, Trenton, N. J. Mr Emerson 


is a graduate in Mechanical Engineering, 
Harvard University. Previous to his em- 
ployment with B&W he was for several 
years sales engineer with the Jones & 
Laughlin Steel Co. 


Dr A L Taytor, former director of the 
Department of Chemistry, Pease Labora- 
tories, New York, has joined the technical 
staff of Oakite Products, Inc, New York, 
N. Y. He held his previous position for 
six years, and will concentrate his attention 
primarily on chemical research and devel- 
opment of cleaning materials for production 
and related cleaning operations of major 
industries. 


W W Wittiams, general manager of the 
Babcock & Wilcox Tube Co, Beaver Falls, 
Pa., is resigning his position March 1 to 
go into business for himself on the Pacific 
Coast. He became associated with the 
B & W organization in 1929 as sales coun- 
selor and became successively general sales 
manager and general manager. 


Frep E Haxer, who in 1900 joined the 
Allis-Chalmers Mfg Co as a stenographer, 
has been appointed general manager of 
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Seamless Pipe Fittings for Welding 


SAFETY AND ECONOMY IN THE MAINTENANCE 


J&L SEAMLESS STEEL BOILER TUBES ASSURE 


AND OPERATION OF YOUR BOILERS ° ° 


J&L Boiler Tubes keep boilers working efficiently and economically because 
into every length of J & L seamless tubes is built an extra margin of strength 
and safety. There are no welds; therefore, there can be no failure at or near 
a weld — boilers stay on the job longer with fewer costly shut-downs. 

When replacements or repairs are necessary, J & L Boiler Tubes form 
easily, roll in faster and they “‘stay put.” Installations in power and manu- 
facturing plants all over the country are proving that J & L Seamless Steel 
Boiler Tubes help make maintenance dollars go further. 

The next time you need boiler tubes, specify J & L Seamless. Make sure 
you get tubes that give you low installation cost and last longer. Write today 
for a copy of the J & L Seamless Steel Boiler Tube Bulletin. 


JONES & LAUGHLIN STEEL CORPORATION 


AMERICAN IRON AND STEEL WORKS 
PITTSBURGH. PENNSYLVANIA 
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You're looking up at a 250 bbl. capacity copper 

Kettle insulated with BALDWIN-HILL Ne. 
ING CEMENT, 2Y2” thick, reinforced with 1” galv. wire 
mesh and finished with 1/4” coat of B-H WEATHER- 
SEAL. Circular steam header is insulated with B-H 
~<a PIPE COVERING and finished with WEATHER- 
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BALDWIN-HILE co. 


N. J 
575 Klagg Ave. Trenton, 
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purchases. From his original position he 
worked in several other capacities, all lead- 
ing up to assistant manager of purchases, 
a position to which he was appointed in 
1916. In his new position he will be in 
charge of spending about $45,000,000 in 
1940, according to an announcement made 
recently by the company. 


Roy W Emerson has been appointed 
metallurgist and special welding engineer 
for the Pittsburgh Piping & Equipment Co. 
After graduating from the University of 
Michigan where he majored in chem and 
met engineering, Mr Emerson joined the 
research laboratory of the Carnegie Illinois 
Steel Co at S Chicago, Ill. He came to 
Pittsburgh Piping & Equipment Co from 
Westinghouse Elect & Mfg Co, where he 
was engaged in welding research. He will 
be in charge of the metallurgical laboratory 
and will supervise the welding procedure 
and welding personnel. 


G J Keapy has been elected executive 
vice-president of the Sharples Corp, Phila- 
delphia, Pa. Previous to his election he 
was general sales manager. He is an alum- 
nus of the University of Pennsylvania. 


GreorceE W PLatstep, vice-president of 
the Austin Co in charge of West Coast 
operations for the past seven years, has 
been named vice-president and_ general 
sales manager of the company with head- 
quarters at Cleveland. A native of Wor- 
cester, Mass., and a graduate of the Wor- 
cester Polytechnic Institute, has been 
associated with national engineering and 
construction organization since 1916. He 
joined the Austin staff as a structural and 
reinforced concrete designer, serving later 
as structural engineer and district estimator. 


Rosert H Emerick has been appointed 
assistant sales manager of the Stowe Stoker 
Div, Johnston & Jennings Co, Cleveland, 
Ohio. He comes to the company directly 
from the Henry Vogt Machine Co, where 
he had been in charge of boiler sales in 
the New York and New England areas 
for the past 18 months. Previous to that 
time he had a varied career which took 
him on many engineering projects through- 
out the world. 


Pror Harry McCormack, director of 
chemical engineering at Armour Institute 
of Technology, was recently elected presi- 
dent of the Illinois Engineering Council. 
His election took place at the annual meet- 
ing of the Council held at the Institute. 
He is a member of the American Chemical 
Society, American Institute of Chemical En- 
gineers, chairman of the laboratory com- 
mittee of the Chemical Engineering Div of 
the Society for the Promotion of Engineer- 
ing Education, and technical advisory edi- 
tor of Equipment Review. 


Sipney D Wittiams has been appointed 
vice-president in charge of sales of the 
Steel Div of Copperweld Steel Co, Warren, 
Ohio. Following his graduation from Le- 
high University he held numerous _posi- 
tions up to 1926, from which time he has 
been, respectively, metallurgical sales en- 
gineer, assistant director of sales, manager 
of tube sales and director of sales for the 
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HALL SYSTEM 


How Hall Service Saved 


the Cost of a New Boiler Plant 


TEAM demand in a large industrial plant 
had increased so much that existing equip- 
ment was apparently inadequate. A survey by 
Hall engineers showed that the fault was not 
in the size of the plant but with the operation. 
Scale was so bad that boilers were being con- 
tinually taken off the line for cleaning. The 
plant seldom operated at full capacity. 

We put a stop to that situation! When Hall 
Service went into operation, boilers stayed on 
the line. Scale was prevented. Efficiency of each 
unit was increased. The plant was able to handle 
the entire load easily. 

This occurrence is common in times of in- 


creasing production. Hall Service often im- 
proves the operation of existing equipment 
enough to handle peak loads and save the cost 
of new units. 

Hall chemical engineers are responsible for 
conditioning the boiler feedwater in thousands 
of the finest power plants in the United States 
and abroad. Their accurate knowledge of what 
goes on in boilers is your best insurance against 
boiler troubles caused by scale, corrosion, em- 
brittlement and wet steam. You can entrust 
your most difficult problems to them with entire 
confidence. Hall Laboratories, Inc., 304 Ross 
Street, Pittsburgh, Pa. 


HALL CHEMICAL ENGINEERS are recognized the 
world over as the leading authorities on boiler- 
water problems. Through their efforts came the 
basic fn which makes the art of boiler- 
water conditioning an exact science today. 


POWER e¢ March, 1940 


fs, 
4 
4 
q 


The kind of water supplied to your boiler has a 
vital bearing on the kind of service you receive. 
If the water is not precisely correct, sludge, 
scale and corrosion combine to defeat efficiency 
—costing you important money over the years 
for extra fuel and maintenance—money, a part 
of which could better be spent for a SCAIFE 
SYSTEM installation to end these evils once 
and for all. 
Let The Scaife Mangive 


you the practical details of 

\\ jf the benefits you would 
tp derive from a dependable 

supply of pure, Scaife-Con- 


— ditioned Water, plus an 
= analysis of your present 


SCAIFE 


feed-water condition—quite 
without obligation! 


WM. B. SCAIFE & SONS CO. 
General Offices, Laboratory and Works— OAKMONT, PA. (Pittsburgh District) 
Representatives in Principal Cities 
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Timken Steel & Tube Div, Timken Roller 
Bearing Co, Canton, Ohio. 


Rosert W Crane, until recently sales 
representative of the New York Belting & 
Packing Co covering western New York 
and northern Pennsylvania, has been 
transferred to Minneapolis. He will be suc- 
ceeded by Edward B Gunniffe, who will 
make his headquarters at Rochester. Mr 
Crane in his new position will cover north- 
ern Iowa, northern Wisconsin, Minnesota, 
North and South Dakota, and northeastern 
Montana. 


C A Situ, formerly switchgear superin- 
tendent of the East Pittsburgh Div, West- 
inghouse Elect & Mfg Co, has been ap- 
pointed manager of the East Pittsburgh 
Factory Service Div, succeeeding the late 
F J Shiring. Mr Smith has been associated 
with Westinghouse since 1892, when he be- 
came an apprentice. He has served as as- 
sistant foreman, general foreman, assistant 
superintendent, superintendent and division 
manager. 


H P Binper has been chosen assistant 
manager of the Centrifugal Pump Div, 
Allis-Chalmers Mfg Co. He is a graduate 
of the School of Electrical Engineering at 
Purdue University and was selected to 
enter the Allis-Chalmers Graduate Train- 
ing Course in 1911. At the conclusion of 
the war, where he saw service, he resigned 
the rank of captain and returned to the 
company in 1919. In the company’s Cen- 
trifugal Pump Div he took up sales engi- 
neering work, which he continued until 
his present appointment. 


ArtemaAs E Warp has been admitted as 
a partner in firm of Cheney & Foster, 61 
Broadway, N. Y. He has been connected 
with W S Barstow & Co for 25 years, and 
also with the Utility Management Corp. 


Artuur W Fertic, chief engineer of the 
Monroe County Court House, Rochester, 
N. Y., will celebrate on March 22 the 45th 
anniversary of his connection with this in- 
stitution. Mr. Fertig, a native of Rochester, 
is active in engineering fraternal circles; is 
treasurer of the Flower City No. 3, NAPE; 
and a member of Rochester Council No. 4, 
Universal Craftsmen Council of Engineers. 


NatHan A Covey, chief engineer of the 
Ludlum Steel Co, Fredonia, N. Y., was 
elected president of the newly-formed Fre- 
donia-Dunkirk Branch 8 of the NAPE. 
Other officers are Charles A Burkholder, 
vice-president; Gerald C Stoyle, treasurer ; 
Rudolph H Karl, secretary, Thomas Barry, 
doorkeeper; Amos Baker, conductor; and 
Henry Newman, Lavern Phelps and Harry 
Kraiger, trustees. 


BUSINESS ITEMS 


York Ice Macuinery Corp, York, Pa., 
announces several official changes. William 
S Shipley, president of the company for 
the past ten years, was elected chairman of 
the board of directors and Stewart E Lauer, 
formerly vice-president, was elected presi- 
dent. Elmer A. Kleinschmidt was elected 
executive vice-president and Llewellyn Wil- 
liams, vice-president in charge of engineer- 
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Solid metal member acts 
gatge and assu es conte 


For 28 years, Flexitallic Gasket Company has anticipated demands by industry for 
spiral-wound gaskets capable of holding increased pressures and temperatures. 


The greatest improvement is the Flexitallic C-G Gasket. Its outside metal ring 
acts as a compression gauge, so that you know when the gasket is correctly com- 
pressed. This ring also provides complete confinement of the gasket member. 
Therefore, this gasket is absolutely safe. 


You can replace the gasket proper using the compression ring innumerable times. 
is reduces your replacement cost. The gasket is easy to install, is safe, fool- 
proof and economical. 


Flexitallic Gaskets are constructed according to the engineering requirements of 
the individual installation. 


As the first step in the satisfactory solution of your gasketing 
problems, write on your letterhead to Dept. A for our C-G 
bulletin, or, better still, detail to us your gasket troubles. 


Patents are pending for the Style C-G Gasket. 


“ OF 


Reg. U.S. Pat. Office 
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Diagrammatic section of a CG 
Gasket with typical Raised Face 
fittings showing the flanges 
compressed to the thickness of 
the solid metal member. 


high-pressure flanged joints | 
FLEXITALLICSTYLE A fA 
Pucable to Raiseg 
| Ser F ace 

_ by a spiral wound member. 

m- 

mem- member is co 

iral wound 1 wound on the 

Construction of = the the flange load 

ber is load for working ring, then the thout over-stress of : 

the requi qure is on the ga _ 

pressure and tempera” bolts or flanges: 
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| 

FLEXITALLIC GASKET CO., 8th and Bailey Streets, Camden, N. ¥: - 
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Select a name that ends in “O” 

Then packing judgment you will show 
For the “O” is a sign 

Of the Greene, Tweed line 

And that is tops as we all know. 


Yes, Greene, Tweed packings do give you a bigger pack- 
ing dollar. Service records show that they stand up longer, 
stay tight, reduce shaft wear and do not blow out. The 
reasons? . . . stronger fibre structure and a lubrication that 
penetrates and surrounds each and every strand. If you are 
now using a Greene, Tweed 
packing for some particularly 
tough operation in your plant, 
remember that the other 
Greene, Tweed brands will do 
other jobs just as efficiently. 
The Greene, Tweed line is 


preeminent for superior serv- 
ice and is recognized by the 
“©” at the end of the name. 


PALMETTO 


for steam, air, hot fluids 


PALCO 


for water 


PELRO 


for solvents, oils 


CUTNO 


for alkalis 


GLASO 


for acids 


DON’T TAKE OUR WORD 


Let us send you a free working 
sample. Give it your toughest 
job. Then you will know how 
long lived and efficient pack- 


ing can be. 


S 


GREENE, TWEED & CO., 101 Park Ave., New York, N. Y. 
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ing. Samuel K Shipley was elected vice- 
president and treasurer, and Vincent W 
Keesey, secretary. 


Detroit Rex Propucts Co, Detroit, 
Mich., has announced following promo- 
tions: H R Norgren has been made assist- 
ant general sales manager in charge of spe- 
cial accounts; D E Williard, assistant gen- 
eral sales manager in charge of regions 
and branch offices; and R A O'Reilly, 
manager of Dry Cleaning Div. E L Mce- 
Ilhenny has also been appointed manager 
of Alkali Div. 


Unitep Conveyor Corp has recently ap- 
pointed Frank Howell Co, 318 American 
Bldg, Richmond, Va., district sales repre- 
sentative. 


The Richmond, Va., district office of 
Co, C L Crosby man- 
ager, has moved to new location, the Rich- 
mond Trust Bldg. The Rockford, IIl., dis- 
trict office, of which J Breutzman is in 
charge, will hereafter be located in the 
Gas-Electric Bldg. 


Curtis Propetter Div, Curtiss-WricHt 
Corp, leased on Jan 8, 1940, 2-story brick 
building for additional plant area. Total 
area held by the company is approximately 
200,000 sq ft. 


SHAFER Beartinc Corp, Chicago, an- 
nounce the appointment of Transmission 
Engrg Co, of San Francisco as direct fac- 
tory representative for Shafer line. Offices 
are located at 259 Second St, San Fran- 
cisco, Calif., 


Warp Leonarp ELectric Co announces 
change in address of representative, North- 
western Agencies. New office is located at 
2411 First Ave, Seattle, Wash. 


Iron & SrEEL Propucts, Inc, Chicago, 
Ill., announce the establishment of a Mer- 
chant Iron & Steel Dept under the direc- 
tion of J C Beggs, formerly of Joseph T 
Ryerson & Sons, Inc. 


ANGLO-FrRENCH PuRCHASING COMMISSION 
has taken over third floor of Hibbs Bldg, 
Washington, D. C., and will establish offices 
there. Miller Hyde is in charge. 


Outo Grease Co, Loudonville, Ohio has 
opened a sales and engineering office at 
342 Madison Ave, New York, N. Y. The 
office will be in charge of R G Bayman, 
eastern district manager. 


InpusTRIAL Unit HEATER ASSN at its an- 
nual meeting on Jan. 22 elected C C 
Cheyney, president; Albert J Nesbitt, vice- 
president; and L O Monroe, secretary- 
treasurer. 


York Ice Macuinery Corp announced 
appointments of John R Hertzler and Ralph 
B Meisenhelder as general sales manager 
and assistant to the president respectively. 
Hertzler has been with York since 1927, 
and previous to his appointment was gen- 
eral representative. 


In January the Unit Heater & Coo.er 
Co was taken over by D J Murray Mfg Co, 
the parent Co. The Unit Heater & Cooler 
Co was established in 1929 by the Murray 
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2nd & Lomb : 


MEASURE 


SPEED 


_ without even seeing 


Because they measure speed simply by contact 
“FRAHM” VIBRATING-REED TACHOMETERS 


are the solution to a wide variety of speed-measuring 
problems, as well as for indicating rates of vibration. 
Types for permanent mounting as well as for hand use. 


; Write for descriptive Bulletin 1590- P. 


JAMES G. BIDDLE CO. 


10 REASONS WHY 


youll be interested 


mechanism may be removed without discon- 
necting any piping. 


by free turning ball valve—quick venting valve 
eliminates balancing and dribbling. 


without regard to temperature is assured by 
mechanically controlled quick venting valve. 
LARGE CAPACITY—baffle plate prevents sud- 
den surges from lifting bucket and closing 
valve-—quick venting speeds action—large ori- 
fice in valve seat. 
LOW MAINTENANCE-—-stainless steel wearing 
parts—ball valve free turning distributes wear 
valve seat easily removed—cleaning is simple 
through test and drain outlets. 


WP ow 


CRYER TRAP & 
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ACCESSIBILITY—cover plate and all 


POSITIVE ACTION—correct seating insured 


QUICK VENTING—rapid discharge of air 


ACCESSIBLE 
POSITIVE 
QUICK 
VENTING 


EASILY INSTALLED— inlet connections made 
through bottom or side—no special supports 
required. 


7 WILL NOT AIR BIND—all air discharged 
before condensate through valve at top of 
trap. 


INTERCHANGEABILITY — parts individually 
serviced, 


g COST—uickly repaid in savings and higher 
efficiency. 


10 GUARANTEE—will discharge condensate at 
rated capacities—will operate satisfactorily 
within limits of pressure and capacity. 


Write for complete details of sizes, capacities available and prices. 


VALVE COoO., INC. 


Manufacturers of Steam Specialties for more than 40 years. 


366 Madison Ave., New York, N. Y. 


Mfg Co as the sales organization for unit 
heaters. According to the company, the 
heaters have become so well known that 
the sales company is no longer to be 
separate. 


Farrsanks, Morse & Co have moved 
from 165 Broadway to new office in Mari- 
time Exchange Bldg, 80 Broad St, New 
York, N. Y. 


American Macuine & Merats, Inc, has 
announced the appointment of George Koch 
Sons, Inc, as exclusive agents in Evansville, 
Ind., for their line of DeBothezat ventilat- 
ing equipment. 


GENERAL Evectric Suppty Corp, will 
move from its offices at 200 S 7th St, St. 
Louis, Mo., to new quarters at 2653 Locust 
St, northeast corner of Besmont. A E Shir- 
ley is district manager of the plant, a sub- 
sidiary of G-E Supply Corp, Bridgeport, 
Conn. 


Engineers’ Books 


AC Energy 


Tne MEASUREMENT OF ALTERNATING-CuR- 
RENT ENERGY (First Edition, 1940). By 
Donald T Canfield, Associate Professor 
of Electrical Engineering, Purdue Uni- 
versity. Published by McGraw-Hill Book 
Co, 210 pages; 5% x 8 in., 73 illustra- 
tions, cloth binding. Price $2.00. 


This book deals with the measurement 
of alternating-current energy and_ there- 
fore with the induction-type watthour 
meter and its application. In it the author 
has attempted to answer four questions: 
What makes the disk in a meter go 
around? How can this revolving disk be 
made to measure energy? What metering 
scheme should one use to measure the 
energy of a particular circuit? How may 
one be sure that all the energy in such a 
circuit is metered by a particular metering 
scheme? 

The first chapter of 40 pages gives a 
fairly complete history of the development 
of the watthour meter. Beyond this, the 
treatment is largely a mathematical 
analysis of metering problems, thereby 
limiting use of the book to meter engineers 
and technical students. 


Power 


Sream, Air anv Gas Power (3rd Edition, 
1939). By William H_ Severns, Uni- 
versity of Illinois, and Howard E Degler, 
University of Texas. Published by John 
Wiley & Sons, 440 Fourth Ave, New 
York, N. Y. 511 pages, 6x9 in., 262 
illustrations, tables and problems, cloth 


binding. Price $4.00. 


Revised edition of this standard text has 
been rewritten and augmented to include 
new steam tables as well as current devel- 
opment in steam-generating equipment, 
turbines and internal-combustion engines. 
Users of previous editions are familiar 
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DIRECT YOU 
KALAMAZOO 


*Detroit Multiple Retort (Type MC) inclined 
Stoker at City Light Plant, Kalamazoo, Mich. 


Earl E. Norman, General Supt. ¢ Ralph M. Emmons, Power Plant Supt. 
Burns & McDonnell, Kansas City, Mo., Consulting Engineers. 


@ We are proud to have participated in the recently com- 
pleted expansion program of the CITY LIGHT PLANT, 


he KALAMAZOO, MICHIGAN. Detroit Multiple Retort Stoker 
ne has these features: 
“ ¢ Inclined retorts of graduated depth insure effective 
underfeed action. 
e Adjustable moving retort bottoms insure proper 
fuel distribution. 
e Stroke of each large square ram is individually 
controlled. 
Ini- e Extension moving grate sections at the rear have 
$i a slicing action on the fuel bed. 
ohn 
pe *Efficiencies in excess of §0%, are secured 
loth WRITE FOR BULLETIN 130 
be DETROIT STOKER COMPANY 
ude 


SALES AND ENGINEERING OFFICES MAIN OFFICE AND WORKS 
GENERAL MOTORS BUILDING MONROE * MICHIGAN 
DETROIT MICHIGAN District Offices in Principal Cities 


vel- 
ent, 
ines. 
iliar 
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Big Ka 


Food Terminal 
to have 


ity For cooling 114 million cubic 
feet of storage space, and freez- 
ing 160 tons of ice daily. 

Three big Frick 4-cylinder 
compressors, and a large 2-cyl- 
inder Frick machine, will carry the refrigerat- 
ing load. Architect is Jos. W. Radotinsky. The 
plant is in Kansas City, Kansas. 

For that important refrigerating, ice-mak- 
ing, or air conditioning job of yours, get 
quotations from the nearest Frick Branch 
Office or Distributor. 


FRICK CO., Waynesboro, Penna. 


Refrigerating & 


Ice-making Equipment 


CHRAMM 


AIR COMPRESSORS 


Deliver air at low cost exactly 
where you need it! ai 


You can save money in 
your plant by installing 
SCHRAMM AIR COMPRES- 
SORS. 

These modern units—cor- 
rectly engineerei and 
designed for high effi- 
ciency and low power 
consumption — can be 
placed in any convenient 
location. Their vertical 
cylinders, cast enbloc, in- 
sure a pact desig 
which requires a mini- 
mum of floor space. Per- 
fect balance’ eliminates 
the need for foundation. 
Ability to install the unit 
close to the point where 
air is needed, reduces pip- 
ing costs. Integral coolinz 
saves water and insure; 
uniform temperature for 
proper lubrication. 


SCHRAMM, INC.,_ 


These a 
features 
tages 

scribed 


##3907—sent FREE on 


request. 


> ESTABLISHED, 1900 


nd many other 
advan- 
are fully de- 
in Bulletin 


WEST CHESTER, PA. 
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with chapters on fuels and combustion, 
firing equipment, condensers, pumps, air 
compressors, oil and gas power, etc. These 
have been brought up to date and the 
book in its present form views the field of 
modern power generation in very broad 
perspective for anyone moderately con- 
versant with elementary mathematics and 
thermodynamics. 


Materials 


ENGINEERING (lst Edition, 
1939). By A H White, University of 
Michigan. Published by McGraw-Hill 
Book Co, 330 W 42nd St, New York, 
N. Y. 547 pages, 6x9 in., 200 illustra- 
tions, cloth binding. Price $4.50. 


One constantly heard demand of recent 
years has been for better, stronger, more 
resistant materials to wear longer at old 
jobs and make possible new applications 
in and around a power plant. No longer 
can an engineer meet all the problems of 
corrosion and high temperatures with 
metals alone, or, say, with clays and ce- 
ments. Nor can he hope to become an 
up-to-date metallurgist, geologist, and 
chemist in a few hours of spare time. 
This much-needed book by Professor 
White, acknowledged authority, not only 
covers completely the metallurgy and heat 
treatment of iron, steel and their alloys, 
but covers alloys of copper, aluminum and 
lead, discusses the mechanism of cor- 
rosion, and has chapters on rocks, clay 
and silicates. 

Because they have a bearing on the 
materials problem, the book also covers 
fuels and combustion, water and its treat- 
ment, and organic preservative materials. 
Intended primarily as a textbook, it will 
also be found useful to any engineer look- 
ing for fundamentals of modern power- 
plant materials. 


Brief Reviews 


MEASUREMENT OF FLuIp FLow witH Ort- 
FICES—By Professors F C Stewart and J S 
Doolittle, Pennsylvania State College. Pub- 
lished by Instruments Publishing Co, 1117 
Wolfendale St, Pittsburgh, Pa. Approxi- 
mately 100 pages, heavy paper cover. Price 
$1.00. Originally published in Instruments, 
article was reprinted and bound. Deals 
with the measurement of fluid flow with 
orifices, nozzles, venturi tubes, etc. 


EQuipMENT STANDARDS—Formulated by 
Refrigerating | Machinery Association, 
Southern Bldg, Washington, D.C. Parts 1 
& II, 28 pages; parts | & Il, Supplement 
“A”, 16 pages. Main section price $.50, 
supplement, $.25. Part 1 consists of stand- 
ards for enclosed ammonia compressors. 
vertical open-shell and tube ammonia con- 
densers, horizontal closed shell and tube 
ammonia condensers, horizontal closed am- 
monia shell and tube brine coolers (flooded), 
submerged open ammonia brine coolers, am- 
monia liquid receivers, ammonia mains, steel 
and wrought-iron pipe, and cold-storage- 
room insulation. Section 2 deals with shell- 
and-tube or shell-and-coil condensers and 
Freon-12 water coolers. Base specifications 
for self-contained ammonia units, am- 
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THE DETR De etroit, Mich. 


DUST COLLECTORS 


@ More than 1200 companies 
throughout the world are now 
using the patented Van Tongeren 
System used exclusively in Buell 
Equipment. The Van Tongeren 
cyclone, with its dust pocket, offers 
these important advantages: 


HIGH EFFICIENCY 
LOW FIRST COST 
NEGLIGIBLE MAINTENANCE 
LONG, TROUBLE-FREE LIFE 


Submit your dust collection or fly 
- ash correction problems to the 
Buell Testing Laboratory forsound, 
impartial advice. Write today for 
“DUST COLLECTION” and 
“FLY ASH CONTROL’’—two 
informative booklets, either or both 
of. which will be sent on request, 
without obligation. 


COMPOUND 
TYPE 
SINGLE COLLECTOR 
CYCLONE 
COLLECTOR 


You ARE IN Company WHEN YOU 


See. CEDAR STREET, NEW YORK 
‘BUELL ENGINEERING COMPANY, INC. 


eis located, you will be quickly served ‘through | ‘sales offices of either BUELL ENGINEERING CO., or B. F. STURTEVANT CO. 
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This is 2 representative list of the constantly — F 
growing number of outstanding gyms using Buell 
equipment for dust collection oF fly ash correction. wil 
Star (*) indicates re-orders a8 result of the sat- 
isfactory operation of initial Buell installations. We 

*FORD MOTOR COMPANY 

5 separate snstallations at Dearbor™ Mich. 

*LONE STAR CEMENT CORPORATION 
| Norfolk, Va., and Spocari, Ala. a 
| pow CHEMICAL COMPANY 
Midland, Mich. 
swisCONsIN ELECTRIC power COMPANY 
2, separate installations at Milwaukee, Wis. 
PORTLAND CEMENT COMPANY : 
Union Bridge, Md., Sandts Eddy, Pa- Fordwick, Va., 
Oglesby: Ti. + 
INTERNATIONAL pAPER COMPANY 

New York, N. 

7 
PORTLAND CEMENT COMPANY 
: Wampum, Pa., and York, Pa- = 
h : 
* AMERICAN potAsH & CHEMICAL COMPANY 

4 separate installations at Troma, Calif. 
Kosmos PORTLAND CEMENT COMPANY = 
REGAL LAUNDRY, INC. 4. 
d 
18 
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LESS 


GREATER GLEANING POWER 


The new Wilson EP (Extra Power) Series Heavy 
Duty Air Motors use less air—from 25% to 40% 
less—yet they have from 5 to 10 times the 
torque and deliver from 30% to 75% more 
power to the cutter head at the tube walls. 
This has been proved time after time under 
actual operating conditions — not laboratory 
“demonstrations”. 


Especially designed for use where very hard 
or very heavy deposits must be removed, they 
clean cleaner, faster and more economically. 
If you want the most efficient and most eco- 
nomical tube cleaning equipment, use a Wilson 
EP (Extra Power) Series Heavy Duty Air Motor. 

Write for the name of our representative 
nearest to you or send for our new thirty-six 
page catalog fully describing and illustrating 
the complete line of Wilson Tube cleaning 
equipment. 


THOMAS C. WILSON, Inc. 


PIPE AND TUBE CLEANERS EXCLUSIVELY 


55 Vandam Street New York City 


On this diesel, LAMINUM babbitted shims (pat’d) are 
standard ... for the important oil pressure control and 
precision adjustment of main and connecting rod bearing clear- 
ances. The same easy accuracy in service adjustments as in 
assembly! You simply peel off .002 in. (or .003 in.) laminations. 
Always a clean shim surface! Laminum sample on request. 


LAMINATED SHIM CO., INC. 21-74 44th Ave., Long Island City, N. Y. 


Cleveland Detroit Milwaukee 
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monia-brine-cooler ratings, Freon-12 mains 
and standard nomenclature for reciprocat- 
ing compressors are all included in the 
supplement to parts 1 and 2. 


FUNDAMENTALS OF SMOKE ABATEMENT 
—By J F Barkley, supervising engineer, 
Fuel Economy Service, Bureau of Mines. 
60 pages, including charts. No price listed. 
Consists mainly of partly abridged paper 
presented at an engineering conference in 
1938, and includes statistics gathered from 
all over the United States concerning the 
presence of dust and flyash, etc. 


Your Income Tax (1940 Edition) —By 
J K Lasser, CPA. Published by Simon & 
Schuster, New York. Paper bound, 128 
pages, specimen income tax returns. Price 
$1.00. Telling the average man and woman 
about income tax is quite a job, but this 
volume does so, listing all the deductions 
to which a person is entitled. Not only 
does it give these deductions, but also 
summarizes the more important changes 
in the law, and tells how to prepare a re- 
turn quickly and correctly. 


PossipiLities OF RESEARCH IN THE Gast- 
FICATION OF Coat—By C A Barnes, Bat- 
telle Memorial Institute Published by 
Bituminous Coal Research, Inc, 803 
Southen Bldg, Washington, D.C. 36 pages, 
with 9 tables. Price $.15. After going 
into several of the preliminary considera- 
tions, such as the present status of the 
gas industry, present gas manufacturing 
methods, and thermal efficiencies of manu- 
factured gas processes, technical report 
No. 5 covers recent trends in and possible 
processes for the complete gasification of 
coal. Continuous gasification of pulverized 
coal by external heating is considered, 
along with several other methods and 
processes. 


A S R E Copes—Published by Ameri- 
can Society of Refrigerating Engineers, 
37 West 39th St, New York, N. Y. Price 
20 cents each. “Proposed Standard Meth- 
ods of Rating and Testing Self-Contained 
Air Conditioning Units for Comfort Cool- 
ing” is preliminary version of code which 
will later be revised and adopted. Second 
publication, “Standard Method of Rating 
and Testing Refrigerant Expansion Valves” 
gives approved methods of rating thermo- 
static expansion valves, testing thermo- 
static expansion valves, and rating and 
testing automatic expansion valves. 


Resutts oF MunicipaL 
Prants—Published by Burns & McDon- 
nell Engrg Co, Kansas City, Mo. (6th 
Edition-1939). 350 pages, many graphs. 
charts and tables. Paper bound, price 
$5.00. Electric rate book shows operating 
records, output, rates, revenues, valuation 
and other information as to the use and 
cost of electricity in more than 700 munici- 
pally owned plants throughout the country. 


AveRAGE ELectric Bitts—Published by 
Federal Power Commission (Publication 
FPC-R-17). 80 pages of tables, graphs 
and maps. Sold only by Federal Power 
Commission. Price 10 cents. Bulletin 
contains, in addition to regular informa- 


(Continued on page 156) 
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RELIANCE 
TEAM 


The ALARM 
warns bywhistle 
or electric 
nal. EYE-HYE 
can be placed 
any reasonable 
distance from 
drum. 


Positive supervision of water levels 
prevents costly accidents, shut-downs 
and loss of production. 


When the prime source of your industrial earning 
ne ge power plant—is protected by such safe- 
uards as the Reliance Safety Team, you set a record 


or efficient boiler operation and avoid the time and ALARMS 


money wasting power breaks caused by water level pag | 
accidents. Reliance ALARM stands guard at the drum, HYES (at 
warns when water approaches danger levels; EYE-HYE deh on banal 
delivers sharp visual indication at the floor, assures at Denver & Rio 


frequent readings. : a Salt Lake City. 
The railroads, firm believers in devices that multiply 
travel comfort and economy, are alert to water level 
supervision, too—use Reliance Alarm and EYE-HYE 
in stationary power plants. A few examples: Denver & 
Rio Grande RR., New York Central, Missouri Pacific, 
New York, New Haven & Hartford, and Atchison, 
Topeka & Santa Fe. Thousands of industrial plants 
enjoy this two-fold check. 

Whatever your operating pressure, unfailing Reliance 
Boiler Safety Devices are built to defy greater loads 
than their ratings. Don’t risk the loss of earnings that 
one water level accident might cost. Mail the coupon 
today for Safety Team information. 


THE RELIANCE GAUGE COLUMN CO. 


5902 CARNEGIE AVENUE CLEVELAND, OHIO 
TRADE MARK US. PUT. 


Boiler Safety Devices since 1884 
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THE RELIANCE GAUGE COLUMN COMPANY 
5902 Carnegie Ave., Cleveland, Ohio 


Please send latest bulletins describing Reliance ALARMS 
and the EYE-HYE. 


Name 
Company. 
Address 
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RANAREX... 


The Mechanical CO2 Indicator 
and Recorder 


Quickly | demountable — 
Ranarex is simple, easily 
maintained. 


Rugged .. . no orifices, no fragile parts, no chemicals. Not affected by 
atmospheric conditions, vibrations or draft. Accurate within 0.3% of CO.. 
Operates on lighting circuit. Portable models also available. 


CUTS “UP-THE-STACK”’ 
FUEL LOSSES 


Insufficient air means incomplete combustion—sends carbon 
and carbon monoxide up the stack—wastes fuel. Excess air, 


your boilers. Between the two—at a point of high carbon 
dioxide in the flue gas—lies efficiency and economy. 


That's where the Ranarex CO, Indicator earns its keep. 
It shows at a glance the percentage of CO, in the flue gas, 
makes boiler operation almost as simple as reading a dial. 
And you get a continuous record of boiler efficiency—prac- 
tically instantaneously. 


Write for booklet showing how the Ranarex CO, Indicator 
has saved up to 10% on fuel for well-known firms. Address 
The Permutit Company, Dept. A, 330 W. 42nd St., New York. 


Product of PERMUTIT 


on the other hand, blows valuable B.T.U.’s right through . 
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tion concerning rates, comparisons be- 
tween average bills for 1935 and 1939, 
and deviations from the average for the 
United States in all average bills from 25 
to 250 kwhr. 


Lerax Data—Published by Lefax, Inc, 
Philadelphia, Pa. Recent additions to 
Lefax looseleaf folders include the follow- 
ing: No. 11-587, “Selection of Steam 
Cylinder Oil”; No. 39-12, “Cooling Tow- 
ers”; No. 10-80, “Geochemical Interpreta- 
tion of Water Analysis’; No. 12-526, 
“Selection of Fans for Pipe Ventilation”; 
No. 39-14, “Fans for Power Plants”; 
No. 9-26, “Properties of Sodium Cyanide” ; 
No. 10-110, “Laying Cast Iron Pipe”: 
No. 10-309, “Drives, Pulleys and Idler 
Spacing, for Belt Conveyors”; No. 39-15, 
“Insulation Computation for Boiler Walls”; 
No. 12-78, “Determination of Refractive 
Indices of Oils’; No. 13-24, “Standard 
Specifications for Power Piping”; and 
No. 39-16, “Thrust Bearings”. 


NeMA Report ON INVESTIGATION OF 
SmaLL Wrire—Pub- 
lished by Rubber Covered Building Wire 
Section of NEMA. 24 pages, 15 photo- 
graphs, 4 tables and I] charts. Covers an 
investigation of the permissible current- 
carrying capacity of the new small wire 
under various installation conditions. 


Pustic AND INDUSTRIAL RELATIONS IN 
Propuction—By James H McGraw, Jr, 
George L Dirks, Samuel R Sutphin, J M 
Talbot, W W Finlay, and R F Cohn. 
Published by American Management 
Association, 330 West 42nd St, New York, 
N. Y. Consisting of talks presented at one 
of the meetings of the AMA, this booklet 
gives each leader’s opinions in the matter 
and various other data pertaining to pub- 
lic relations in the company and in the 
field. A general discussion is also in- 


cluded. 


STRAWS 


Pointing the way business winds blow 


CALIFORNIA Metropolitan Water 
district, 306 West 3rd st, Los Angeles, 
will award contracts soon for equipment 
for upper feeder water-softening plant 
of Colorado River Aqueduct, near La 
Verne, including two gas- or oil-fired, 
horizontal boiler units; two water-cooled 
flue-gas coolers; flue-gas flow-meter with 
recorder and combustion-control appa- 
ratus ; two 500-cu ft pm gas compressors ; 
gas-flow regulating valve and auxiliary 
equipment. 

Fruehauf - Trailer Co, 10940 Harper 
Ave, Detroit, Mich., approved plans for 
addition to motor-trailer plant at Los 
Angeles, on site at Fruitland and Boyle 
Aves, Vernon district, comprising main 
l-story unit, 50 x 765 ft, and several 
smaller structures. Cost reported about 
$160,000 with machinery and power 
equipment. Work scheduled to begin at 
once. H L Gogerty, 6272 Yucca St, 
Hollywood, Los Angeles, architect. 

Burbank will award contract soon for 
new 750-kw turbine-generator and auxili- 
ary equipment for municipal power 
station. 


COLORADO Colorado Springs, E L 
Mosley, city manager, has approved plans 
for new 30-in. pressure pipeline for water 
supply from Manitou hydroelectric power 
plant to point near Bell Crossing. Cost 
estimated about $125,000. Will begin 
work soon. 

Bureau of Reclamation, Denver, closes 
bids Mar 20 for station-service-genera- 
tor control equipment, metal-clad switch- 
gear, 460-volt station-service and auxili- 
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since we , put in GULFCREST OIL 


“This higher quality Turbine Oil is making 
a remarkable record of Stability”... 


“We HAVE had splendid performance from the Gulfcrest 
Oil in our turbine unit,” says this plant superintendent. 
“Its stability is truly remarkable.” 

Turbine operators from Maine to New Mexico who have 
standardized on Gulfcrest Oil are finding that it is the most 
stable turbine lubricant they have ever used. Here is the reason: 
Gulfcrest Oil is especially refined and purified by the Alchlor 
Process, the most effective method yet developed for removing 
undesirable hydrocarbons and other impurities which cause 
oxidation and sludge formation. No wonder power plant 
engineers find that after years of service, Gulfcrest shows far 
less deterioration than any oil they have ever used! 

There is a real quality story behind Gulfcrest Oil. Ask the 
Gulf engineer who calls at your plant to give you complete 
details. You will not be obligated in any way. 


GULF OIL CORPORATION - GULF REFINING COMPANY 
GULF BUILDING, PITTSBURGH, PA. 


“LUBRICATION 
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REASONS 


4 
why Gulfcrest Oil is the Turbine Lubri- 
cant of Unparalleled Quality 


| Refined by the ALCHLOR Process. This fa- 

mous process, patented and owned ex- 
clusively by Gulf, is the most thorough and 
effective method for removing chemically ac- 
tive hydrocarbons as well as the general run 
of impurities present in all crudes. 


27 Wace resistance to oxidation. This famous 
HLOR Process synthesizes and re- 
Pr the molecular structure of certain 
hydrocarbons, resulting in a finished product 
of greater stability. GULFCREST Oil stands 
alone in its high resistance to oxidation. 


3 Highest ee to acidity and sludge. Be- 
cause of the elimination of oxidation 
catalysts in addition to the unparalleled re- 
fining power of the Alchlor Process, these oils 
form less gum and deposits, less emulsion and 
sludge, w a mixed with water over a period 
of several years continuous operation, than 
any other turbine oil of which we have record. 


Alchlor not only makes possible an oil 
more thoroughly refined and homogeneous 
but also creates anti-oxidants, these oils have 
great resistance to. deterioratin influences 
and are longer lived. Less makeup oil is 
required. 
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YAR WAY 
GUN-PAKT 
EXPANSION 

JOINTS | 


Big Automobile Company 
Uses 67 Yarway Joints 


First purchased 3 years ago. Reordered 
7 times to present total of 67 Yarway 
Gun-Pakt Joints, ranging in size from 
3 in. to 14 in. 

Why don't you select the Expansion 
Joint that is packed under full steam 
pressure. A twist of a wrench forces 
a special semi-plastic packing into the 


stuffing box by means of integral pres- . 


sure guns. No need to remove old pack- 
ing. New packing rejuvenates the old. 
No need to shut off steam. Write for 
Catalog EJ-1906. 


YARNALL-WARING CO. 
100 Mermaid Ave., Phila., Pa. 
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Co, Marshall, Mo., at $29,381. 


ary power control apparatus, battery 
chargers, distribution equipment and 
auxiliary apparatus for Grand Coulee 
power plant, Grand Coulee, Columbia 
Basin project. All equipment will be 
installed by government (Specifications 


CONNECTICUT Connecticut Light & 
Power Co, Hartford, has authorized ap- 
priation of $2,600,000 for improvements 
in plants and system during 1940, in- 
cluding installation of additional equip- 
ment. A new 15,000-kva condenser unit 
and accessories will be installed in gen- 
erating station at Waterbury, and addi- 
tional equipment in stations at Norwalk 
and New Britain; a new dock and coal- 
handling apparatus will be installed at 
Devon. 


IDAHO Board of Regents, University 
of Idaho, Moscow, has low bid from H D 
Powell, Moscow, at $84,000 for addition 
to power house at institution, including 
installation of new boiler unit and auxili- 
Award is scheduled to 
Lincoln Bouillon, Fourth 


ary equipment. 
be made soon. 


Ave Bldg, Seattle, Wash., consulting 
engineer. 
ILLINOIS Red Head Brand Co, 925 


West Chicago Ave, Chicago, plans 1- and 
2-story canvas-products manufacturing 
plant, 150 x 285 ft, at Belmont and 
Lowell Sts. Cost about’ $135,000, with 
machinery and power equipment. Hall- 
berg & Beersman, 221 North LaSalle St, 
architects; Engineering Systems, last 
noted address, engineer. 

Geneseo, has authorized plans for new 
municipal power plant. Estimates of 
cost are being made. Proposed to ask 
binds in spring. Warren & Van Praag, 
Decatur, consulting engineers. 

University of Illinois has awarded con- 
tract for construction of 1-story 
72’x110’ boiler room and 60’x90’ turbine 
room for power plant at university to 
W E O'Neil Construction Co, 2751 Cly- 
bourn Ave, Chicago, at $196,865. Sargent 
& Lundy, 140 South Dearborn St, Chi- 
cago, consulting engineers, while E L 
Stouffer, University of Illinois; is archi- 
tect in charge of plans. 

Salem plans pipeline system for munici- 
pal natural-gas_ distribution, including 
main-welded-steel pipeline for connection 
with supply source, control station and 
other structures. Cost about $150,000. 
Bond issue will be arranged soon in that 
amount. 


INDIANA —— American Coating Mills, 
Inc, Elkhart, plan improvements in boiler 
plant at paper mill, including installa- 
tion of new steel coal bunkers and other 
equipment. Carl A. Nelson, 1401 South 
Main St, South Bend, consulting engineer. 

Board of Public Works, Columbia City, 
contracted Industrial Piping & Engrg Co, 
219 East Berry St, Fort Wayne, for feed- 
water heater, feedwater pump, piping, 
valves and accessory equipment for in- 
stallation in municipal power plant. 

Krick-Tyndall Tile Co, Decatur, plans 
2-story plant, 83 x 145 ft, to replace 
works recently destroyed by fire. Cost 
reported close to $90,000, with machinery 
and power equipment. Virgil Krick, 
superintendent. 

Board of Trustees, Richmond State 
Hospital, Richmond, will award contract 
soon for new water-softening equipment 
for institution. John M Rotz Engr Co, 
Merchants’ Bank Bldg, Indianapolis, con- 
sulting engineer. 


IOWA Gowie will award contracts 
soon for one 375-hp diesel and auxiliary 
equipment for municipal power plant, 
where improvements will be made. Stan- 
ley Engrg Co, Muscatine, consulting 
engineer. 

Waverly is considering improvements 
in municipal power plant, including in- 
stallation of new equipment. Estimates 
of cost will be made soon. R E Doonan, 
city engineer. 

Iowa Electric Light & Power Co, Se- 
curity Bldg, Cedar Rapids, contracted 
Abell-Howe Co, 53 West Jackson Blvd, 
Chicago, Ill., for construction of addi- 
tion to local steam-electric power plant, 
in steam-generating division. Award for 
boiler units previously made to Spring- 
field Boiler Co, Springfield, Ill. Contracts 
for miscellaneous equipment will be made 
soon. Cost estimated about $900,000. 

Chamber of Commerce, Cresco, is at 
head of project to construct and operate 
a municipal electric power plant. Pro- 
posed to use diesel generators and ac- 
cessories. Estimates of cost will be made 
soon. 

Muscatine has awarded contract for 
furnishing feedwater heaters for municipal 
power plant to Elliott Co, Chicago, IIl., 
at $7,619, and for piping to the Groeschel 
Award 


can do it! 


Because the majority of purchasers 
of De Laval-IMO ROTARY PUMPS 
for fuel oil and lube oil service have 
come back with repeat orders, we 
know IMO can do your job better 
too. Our recommendations will 
cost you nothing and probably 
will save you money in the end. 


Ask for Catalog 1-53 


@ DE LAVAL 


STEAM TURBINE CO. 


mean’ 


| MOVE OIL 


Trenton, New Jersey 


Take the 
ROAR | 
out of 
STEAM 
DISCHARGE 


Quieting 15,800 Ibs. of steam 
per hour with a MAXIM BR9 


W'!TH the new MAXIM SILENCER, MODEL 
our engineers have developed an efficient, 
practical, easily installed means of taking the noise 
out of high coledine steam, air or gas discharges— 


an ideal method of quieting the roar from safety 
valve and relief valve discharges. 

Call on Maxim engineers to handle your problem 
Investigate TODAY. 


of noise elimination. 


SILENCER COM 
HARTFORD, CONN. 
~NEW YORK, N.Y. 
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PREVENT 
ROD 
SCORING 
Save Power! 


“Full-floating” FRANCE rings 
in metal cases make a snug seal 
and compensate for rod deflec- 
tion or misalignment—the ideal 
packing for piston rods and 
valve stems in any type of 
pump or compressor 
whether the motion is recipro- 
cating or oscillating. Wears as 
long as any other working 
part of the engine—prevents 
expensive power shutdowns. 


There is a time-tested FRANCE 
Packing design for steam, air, gas 
and crankcase oil service under 
any condition of speed, pressure 
or temperature. Recommended and 
used for years—the world over. 
Write for catalog and list of users. 


France Packing 


THE FRANCE PACKING COMPANY; 


Tacony, Phila., Penn. 
Branch offices in principal citics 


Orig inal 


"FRANCE 


ME [TAL PACKING 


will be made soon on coal handling equip- 
ment. Bids were opened January 15. 


KANSAS Winfield contracted Ripstra 
Mechanical Construction Co, 1015 East 
Douglas St, Wichita, for one deaerating 
feedwater heater, platform, piping and 
auxiliary equipment for municipal power 
plant. Black & Veatch, 4706 Broadway, 
Kansas City, Mo., consulting engineers. 

Sterling plans new municipal power 
plant to replace former station, includ- 
ing new building, diesel-generating units, 
switchboard and accessory equipment. 
Bond issue of $198,000 is being arranged. 
Burns & McDonnell Engrg Co, 107 West 
Linwood Blvd, Kansas City, Mo., con- 
sulting engineer. 

McPherson contracted Ross Heater Co, 
Buffalo, N. for new low-pressure 
heater unit for installation in municipal 
power plant, (Contract No. 8); will make 
award soon for 3-story addition to sta- 
tion, 41 x 58 ft. (Contract No. 9), to 
house new equipment for which contracts 
recently were let. Burns & McDonnell 
Engrg Co, 107 West Linwood Blvd, 
Kansas City, Mo., consulting engineer. 


KENTUCKY Reynolds Metals Co, 
2934 Grand St, Louisville, plans 1-story 
addition to metal-foil-manufacturing 
plant on Camp Ground Rd. Company 
also has purchased former local 1-story 
assembling works of Ford Motor Co, 
totaling about 107,000 sq ft and will im- 
prove and equip for new plant unit for 
tin and aluminum foils. Entire project 
will cost over $500,000, with machinery 
and power equipment. 

Municipal Housing Commission, Lexing- 
ton, C H Berryman, 600 Bluegrass Dr, 
executive director, plans central-heating 
plant at Charlotte Courts housing de- 
velopment, Georgetown St, Douglas Park 
district. Bids will be asked soon. En- 
tire project will cost about $1,500,000. 
Hugh Meriwether, Lexington, supervising 
architect. 


LOUISIANA Baldwin Sugar Mill, 
Baldwin, Randolph and Lee Roane, heads, 
plans rebuilding of portion of cane sugar 
mill recently destroyed by fire. Loss 
estimated about $200,000, with machinery 
and power equipment. New power house 
is planned. 


MARYLAND Eastern Shore Public 
Service Co, Salisbury, plans 1-story ad- 
dition to ice-manufacturing and_ cold- 
storage plant at Crisfield, to be equipped 
for refrigerating and freezing service for 
fish food. Cost reported close’ to 
$40,000, with equipment. 

Board of Directors, St. Vincent’s In- 
fant Home, 6700 Reistertown Rd, Balti- 
more, contracted M lL Robertson, 3408 
Chestnut Ave, for addition to boiler plant 
at institution. Work will proceed at once. 
New boiler unit and auxiliary equipment 
will be installed. Crisp & Edmunds, Cal- 
vert Bldg, architects. 

Hagerstown has tentative plans for im- 
provement in steam division of municipal 
electric power plant, including installa- 
tion of new boiler units and accessory 


Cost estimated close to 
$250,000. 

MASSACHUSETTS Panther-Panco 
Rubber Co, 31 Highland St, Chelsea, 


manufacturer of hard rubber products, 
approved plans for immediate erection 
of new 1-story mill, 72 x 110 ft, with two 
L-extensions, 51 x 51 ft, and 46 x 48 ft, 
respectively, on Congress Ave. Cost over 
tt ad with machinery and power equip- 
ment. 


MICHIGAN Dow Chemical Co, Mid- 
land, contracted Gentry Engrg Co, Jack- 
son, for construction of welded-steel 
pipeline from company plant to Temple 
gas-field area, Clare County, about 55 
mi, for natural-gas transmission to chemi- 
cal works. Cost about $400.000 

Nine Thousand East Jefferson Corp, 


Detroit, care of Smith, Hinchman & 
Grylls, Ine, Marquette Bldg, architect, 
plans central-heating plant in 3-story 


apartment building, with 3 multi-story 
connecting apartments, on East Jefferson 
Ave. Cost about $1,000,000. 

Tronwood is considering new municipal 
power plant. Cost estimated about 
$950,000 with turbine-generator units and 
auxiliary equipment. Proposed to en- 
gage engineer soon to make survey and 
detailed estimates. Wood, city 
manager, in charge. 

Michigan Consolidated Gas Co, 415 
Clifford St, Detroit, has authorized ap- 
propriation of about $3,500,000 for 
improvements in plants and system dur- 
ing 1940. this amount, close to 
$3,000,000 will be used in city area, where 
about 80 mi of new pipelines will be in- 
stalled, including a 22-in. high-pressure 
steel pipeline from Station H, Fort St 


HERCULES 


GUARANTEED 
TO STAND UP! 


Every Hercules Float carries our guaran- 
tee to stand up under 350 lbs. working 
Pressure and 500 degrees temperature. 
Fabricated of seamless copper under our 
special spinning process, Hercules Floats 
are uniform in thickness and high io 
mechanical strength. 

You can depend on Hercules for floats— 
in standard shapes up to 10 in. and in 
special types to your specifications—to 
give long, dependable, economical 
service. 

Insure care-free maintenance of water 
level in your heaters, tanks, reservoirs 


HERCULES FLOAT WORKS 


200 Franklin St. 
PRINGFIELD, MASS 


YOU CAN DEPEND ON 
GRID oni 


HEATERS 


No electro- 
lysis... 
more air 
changes 
per hour 
away with 
mainte- 
nance... 
long life of 
unit. 


The different 
Unit Heater— 
all-cast alu- 
minum radia- 
tion. Send for 4 
complete de- 
tails. 


The Unit Heater and Cooler Division 


D. J. MURRAY MFG. CO. 
Wausau, Wisconsin 
Offices in all principal cities 


UNIT HEATER 
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Only Seamless can provide the abso- 
lute uniformity of composition, phys- 
ical structure and strength demanded 
of pipe and tubing in power uses. 
Pittsburgh Seamless boiler tubes, con- 
denser tubes, heat-exchanger tubes 
and pressure piping meet and master 
every operating stress imposed. The 
seamless piercing process alone 
insures inherent strength and Pitts- 
burgh’s rigorous testing and pains- 
taking inspection make it impossible 
for faulty lengths to pass. You can 
specify Pittsburgh with security, con- 
fident of trouble-free operation. 

PITTSBURGH STEEL COMPANY + PITTSBURGH, PA. 


NEW YORK CLEVELAND DETROIT CHICAGO 
TULSA ‘HOUSTON LOS ANGELES 


SOLUTE 


UNIFORMITY 


BOILER TuBES POWER PIPING’ 
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LOW-COST WAY 
TO CLEAN LUBE 
OIL COOLERS 


How do you clean your lube oil 
cooler? Is it a tough, time-con- 
suming job? Do you have to dis- 
mantle cooler unit? Would you 
like to know about the low-cost, 
proved Oakite method that is so 
successfully helping many plant 
superintendents and engineers 
save time and money on this job? 


Because by circulating the recom- 
mended Oakite solution through 
your cooler youcanremovesludge 
deposits thoroughly, quickly yet 
SAFELY. Proper heat transfer 
efficiency isrestored, enabling you 
tokeep lube oil at uniform, desired 
temperature. Remember, too... 
there is no need to dismantle unit. 


On other jobs, 
too, such as removing lime scale and 
rust from Diesel cooling systems and 
stripping paint from transformers, 
specially designed Oakite materials can 
help you improve results and save 
money. Interesting data gladly mailed 
on request . .. won’t you write us today? 


OAKITE PRODUCTS, INC. 
23 Thames Street, New York, N.Y. 


Representatives in All Principal Cities of the 
United States and Canada, 


MATERIALS & METHODS FOR EVERY CLEANING REQUIREMENT 
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and Green Ave, to Station B, Wight St 
and Meldrum Ave, East Detroit. Balance 
of fund will be used for pipeline addi- 
tions and other operating facilities in 
suburban districts. 


MINNESOTA Carlton County  Co- 
operative Power Association, Kettle River, 
Thomas Ross, secretary, will take bids 
early in March for new 400-kw power 
plant on local site, for power supply for 
rural electric system. Diesel generator 
units will be used. United Engr Service, 
1406 West Lake St., Minneapolis, con- 
sulting engineer. 

Edward Jordahl & Sons, Lake Park, 
meat and food products, have approved 
plans for 1-story cold-storage plant with 
locker system, comprising about 200 
units. Cost close to $45,000, with equip- 
ment, 

Blue Earth-Nicollet Co-operative Elec- 
tric Association, Mankato, is considering 
new electric power plant on local site, 
for power supply for rural electric sys- 
tem, heretofore secured from Northern 
States Power Co. Surveys and estimates 
of cost will be made soon. 

Le Sueur contracted Commonwealth 
Electric Co, 417 Broadway, St. Paul, for 
improvements in municipal power plant 
at $66,759, including installation of 
diesel-generator unit and _ accessories. 
Druar & Milinowski, Pioneer Bldg, St. 
Paul, consulting engineers. 


MISSOURI Gaylord Container Corp, 
Pulp and Paper Div, 2820 South 11th 
St, St. Louis, plans improvement in kraft 
paper and board mill at Bogalusa, la., 
including new 1 and multi-story addi- 
tions, and improvements in present mill. 
Cost estimated close to $1,000,000, in- 
cluding machinery and power equipment. 
be pi scheduled to be carried out in 


Board of Public Service, St. Louis, has 
low bid from Robert Paulus Construc- 
tion Co, 2205 Ann Ave, at $75,710 for 
additions and alterations in power house 
at Robert Koch hospital, exclusive of 
equipment, and will make award soon 
(Contract 5020). Equipment purchases 
are being made under separate contracts. 

Webb Citv is considering new munici- 
pal power plant. Proposed to use diesel- 
generators. Surveys and estimates of 
cost will be made soon. 

Stix, Baer & Fuller Co, owners of 
Grand Leader Department Store, St. 
Louis has awarded contracts for its pro- 
posed $400,000 air-conditioning system 
as follows: To York Ice Machinery Corp, 
117 South 11th St, St. Louis, at about 
$75,000 for two compressors, totaling 
1125 pounds, condensers, motors and 
chilling water supply air-cooling 
work, and for air-distribution svstem to 
Sodemann Heat & Power Co, 2306 Del- 
mar Blvd, St. Louis, on cost plus basis. 
Contracts will be let later for piping, 
cooling tower and other incidentals. 


NEBRASKA Hastings has engaged 
Black & Veatch, 4706 Broadway, Kansas 
City, Mo., consulting engineers, to pre- 
pare plans for improvements in munici- 
pal power plant, to include installation 
of New 3500-kw, generating unit and 
auxiliary equipment. Bids will be asked 
soon. Cost estimated about $280,000. 

Western Public Service Co. Scottsbluff, 
has plans nearing completion for im- 
provements in local steam-electric gen- 
erating plant, including 2500-kw turbine- 
generator and accessories, oil- or gas- 
fired boiler and auxiliary equipment. Cost 
estimated close to $300,000. This is part 
of 1940 expansion program. 

Nelson will award contracts soon for 
improvements in municipal power plant, 
including installation of two 240-hp die- 
sels and auxiliary equipment. Cost esti- 
mated about $43,000. Robert Fulton, 
2327 South 19th St, Lincoln, consulting 
engineer. 

Wymore plans municipal power plant, 
with diesel-generators and _ accessories. 
Financing is being arranged. Proposed 
to ask bids at early date. E R Durmire, 
1802 B St, Lincoln, consulting engineer. 


NEW YORK Plattsburg contracted 
Fulton Iron Works Co, St. Louis, Mo., 
at $162,012 for three 600-kw engine-gen- 
erator units and accessories, for installa- 
tion in municipal power plant. Awards 
for other equpiment are scheduled to be 
made soon. Burns & McDonnell Engrg 
Co, 107 West Linwood Blvd., Kansas 
City, Mo., consulting engineer. 

Utica Willowvale-Bleaching Co, State 
St, Utica, has approved plans for steam 
power house at mill at Willowvale, and 
will begin work soon. Cost reported 
about $40,000, with boiler unit and ac- 
cessories. Lockwood Greene Engineers, 
Ine., 10 Rockefeller Plaza, New York, 
consulting engineer. 


CONTROL VALVES 
FOR LONG, PRESSURE- 
TIGHT SERVICE 


Available in TWO, THREE, FOUR-WAY and 
Special Types for operating Air, Steam, 
Water or Oil Cylinders on pressures up to 
300 Ibs. Made in five different metal com- 
binations to cover all mediums handled. 
Non-corrosive metals are used in all vital 
parts. Gaskets and gland packing suitable 
for each specific service are used. 


Nicholson also offers foot, solenoid and 
motor operated valves and valves for hy- 
draulic service up to 5000 lbs. pressure. 
Ask for Bulletin 933 describing ‘’Nichol- 
son” Control Valves. 


OTHER NICHOLSON PRODUCTS 


Piston and Weight Operated Traps, Flexible 
Couplings, Expanding Mandrels, Arbor Presses, 
Compression Shaft Couplings, Steam Eliminators 
and Separators, Compressed Air Traps. 


W. H. NICHOLSON & COMPANY 


125 OREGON STREET 


WILKES - BARRE PENNSYLVANIA, U.S.A 


YOUR 


Dependable Guide 


... to the big things and 
little things done each 
month by operators and 
manufacturers across the 
country to raise plant 
efficiencies, cut costs, and 
reduce trouble. 


It Pays You to 
Read POWER Regularly 
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With increasing size and efficiency in modern central stations 
have come more severe demands on the boiler-feed pumps. 
This has meant higher pressures, higher temperatures, larger 
capacities and more severe operating conditions in gerferal. 


os CHT barrell-type 


ier feed pump. 
@ The record of Ingersoll-Rand pumps over a long period of years in 
boiler-feed service is unmatched for reliability and efficiency. 
In 1913 Ingersoll-Rand built their first multi-stage centrifugal boiler- 
feed pumps to deliver 175 Ibs. pressure. In 1939 they built pumps to 
Gannittt Gates teed eone: _ deliver 2800 Ibs. pressure for the highest pressure steam plant in the 


country. Whenever a more efficient or higher pressure pump has been 
required Ingersoll-Rand has been ready to produce it. 
Ingersoll-Rand’s long experience in the field and its exceptional 


manufacturing, metallurgical and test facilities are assurance that your 


pump will be of the highest quality. 
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HEATING 
COILS 
GIVE 

HEATING MEN 


WITH A CAPITAL 


Heating men will find that the 
design of Fedders Type K Heating 
Coils incorporate the newest, most 
up-to-date and important improve- 
ments offered to their industry. 

Type K Heating Coil features in- 
clude patented full-floating relief of 
over-all expansion stresses, and 
“knee-action” relief of differential 
expansion between individual tubes 
- . . Spiral fins are pressure wound 


and metallically bonded on seamless 
copper tubes . . . entire surface is 
tinned for protection against corro- 
sion . . . integral orifices and scale 
breakers . . . generously large cylin- 
drical headers. 

Husky, rigid ARMCO ZINCGRIP 
casings assure adequate protection 
against piping stresses and coil dis- 
tortion. Casings are only 9” deep. 


CATALOGED in an Easy-to-Use Data Book 


Reserve your personal copy 
of Catalog H-601 right now. 


HEATERS 


Built in a complete line 
from 75 to 1100 EDR. 


FEDDERS MANUFACTURING CO., 


Heating Division 
FEDD ERS 63 Tonawanda St., Buffalo, N. Y. 


Kindly send me copy of your lat - 
UNIT Ton ii ur latest Catalog-Hand Book, 
Heater Catalog 573 [. 


eating Coils [1]; Fedders Unit 
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Wilson will 
complete plans soon for improvements in 
municipal power plant, to include in- 
stallation of new turbine-generator and 
accessory equipment. Cost about $300,000. 
Bond issue in that amount authorized. 


NORTH CAROLINA 


OHIO Dayton Power & Light Co, 
Dayton, contracted Charles H Shook, Inc, 
582 West 2nd St, for superstructure for 
new addition to steam-electric generating 
plant at Miller’s Ford. Structure will 
cost about $100,000, exclusive of equip- 
ment, for which awards will be made 
separately. Entire project will cost close 
to $4,000,000. Roy Gillespie, chief engi- 
neer. 

Oberlin, H V Zahn, city manager, is 
considering improvements in municipal 
power plant, including installation of new 
generator unit and auxiliary equipment. 
Proposed to select engineer soon to make 
surveys and estimates of cost. 

State Dept of Public Welfare, 
Columbus, has low bid from F 
Schmidt, Dayton, Ohio, for boiler-feed 
and vacuum pumps, piping and acces- 
sories for installation in power house 
at Miami University, Oxford; also for 
new radial brick stack from J M Cut- 
shall & Son, Brazil, Ind. Awards will 
be made soon. Fosdick & Hilmer, Union 
Trust Bldg, Cincinnati, Ohio, consulting 
engineers. 

Town & Country Locker Storage & Ex- 
change, Inc, Tipp City, plans 1i1-story 
cold-storage plant, with locker system. 
Cost reported close to $30,000, with equip- 
ment. Robert L Killen, 504 Irving Ave, 
Dayton, Ohio, consulting engineer. 

Berea is considering improvements in 
municipal power plant, including new 
generating unit and auxiliary equipment. 
An engineer will be engaged at once to 
make surveys and estimates of cost. 
FE C Unnewehr, chairman, Light and 
Water Commission, in charge. 

Continental Oil Co, Ponca City, plans 
new oil refining plant in Westlake dis- 
trict, Lake Charles, La., for production 
of high-test gasoline. It will comprise 
several large production units, with power 
house, pumping station and other me- 
chanical departments, steel tank storage 
and other facilities. Proposed to begin 
work early in spring. Cost estimated 
= $3,500,000. Daniel Moran, presi- 

t 


ent. 
Dept of Interior, Washington, D. C., 
contracted Fred R Comb Co, 2113 Chi- 
cago Ave, Minneapolis, Minn., for new 
power house, 46 x 1 ft, at Chilocco 
Indian School, Chilocco, at $128,584. In- 
stallation will include one 3500-sq ft and 
one 1500-sq ft watertube boiler, water- 
softening equipment, feedwater heater 
and accessory apparatus. Portion of 
unit will be used as mechanical laundry. 


OREGON Water Board, Eugene, has 
preliminary plans for new steam-electric 
power plant with initial capacity of 
7500-kw, to be used for standby service 
in connection with present municipal hy- 
droelectric generating station. Cost esti- 
mated close to $510,000. Work is 
scheduled to be carried out during 1940. 

Evans Products Co, 15310 Fullerton St, 
Detroit, Mich., manufacturer of automo- 
bile loaders and other wood products, 
plans new plant at Marshfield, where 
branch mill is now being operated, con- 
sisting of several 1-story units. A power 
house will be built. Cost estimated over 
$500,000, with machinery and power 
equipment. 


PENNSYLVANIA Metropolitan Edi- 
son Co, Reading, has plans maturing for 
improvements in steam-electric generat- 
ing stations at Reading and Lebanon, to 
include new turbine-generator units and 
accessories, high-pressure. boilers and 
auxiliary equipment. Work will be car- 
ried out as part of 1940 modernization 
program of company. Cost estimated 
close to $3,500,000. 

Atlantic Refining Co, 260 South Broad 
St, Philadelphia, contracted Lauter Con- 
struction Co, 1613 Sansom St, for 1-story 
compressor-station and switch-house at 
oil plant, Passyunk Ave and 30th St, ex- 
clusive of equipment. 

Aluminum Co of America, Inc, Gulf 
Bldg, Pittsburgh, is arranging fund of 
$30,000,000 for improvements in plants 
in different parts of country over a 
period of months, including additions to 
alumina works at Mobile, Ala.; metal 
plants at Alcoa, Tenn., with improve- 
ments in hydroelectric generating plants 
on Little Tennessee River, used for serv- 
ice at Alcoa works; new mill near Van- 
couver, Wash., on which work is being 
placed under way, to cost about 
$4,000,000 of total sum noted; improve- 
ments in plants at New Kensington, Pa., 
Massena, N. Y., Edgewater, N. J., Gar- 
field, N. J., and other points. Ju wy 
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For savings in plant operation, be sure 
to consider these G-E developments 


NEW MAGNETIC MOTOR STARTER 


Here’s a new, Size 0 magnetic starter for motors up to 
two horsepower that is as small as many manual starters. 
Yet it includes (1) a push button, (2) isothermic overload 
protection, (3) undervoltage protection—all the advantages 
of a larger magnetic starter. Bulletin GEA-3250 contains 
complete information, and we'll be glad to send you a copy. 


VIBRATION-VELOCITY EQUIPMENT 


To measure building vibration caused by generators as well 
as excessive vibration of machinery, here's a_ portable, 
general-purpose, wide-range instrument. It measures 
vibration of large or small bodies in a single direction 
throughout any angle from horizontal to vertical. It’s 
simple, lightweight, easy to use. Write us for details. 


NEW INKLESS RECORDER 
FOR SURVEY WORK 


You’ve never seen a recording instrument quite like this 
Type CF-1, for it’s portable, inkless, and weighs only 12 
pounds. There’s no ink to freeze or spill or to spoil the 
record. And it’s equally applicable indoors or out. Check 
the coupon for a copy of Publication GEA-3187—it 
contains full information on this recent addition to General 
Electric’s complete line of electric instruments. 


GENERAL 
ELECTRIC 
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A PROCESS TIMER 
FOR UNIFORM QUALITY 


You spend a lot of time planning 
your processes to assure uniform 
quality products, and here’s a 
time switch that will be a real 
help when it comes to maintain- 
ing accurate processing schedules. 
It’s a “cinch’’ to put a Type 
TSA-14 switch on any machine 
in your plant—no fancy installa- 
tion. Find out more about this 
short-cycle, automatic, repeating 
timer by using the coupon. 
Check Bulletin GEA-2963A. 
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DIFFERENT PROVEN! 


For 14 years Sand-Banum has been 
keeping boilers and engines entirely 
free of scale and corrosion. Today, 
it is used and highly praised through- 
out the world. General power and 
heating plants find it more efficient, 
economical and convenient. And be- 
cause it does not carry over with the 
steam, processing industries have 
found it ideal for their particular 
requirements! 


Yet it is really different! This pure colloidal 
concentrate comes in 16-ounce cans—ready to 
use! Ounces of active ingredients do a better 
“The Entirely Dif- job than hundreds of pounds of ordinary boiler 
ferent Boiler and chemicals. It contains no acids or harmful in- 
Engine Treatment gredients and each can safely protects a 250 

Hp. boiler for a month; regardless of the 
operating conditions or the nature of the water used. Costly and time-consuming water 
analyses are no longer necessary when Sand-Banum is on the job and it is so easy to 
handle, ship and store! 


PROVE IT FIRST! Try it in your own equipment for 30, 60 or 90 days. Then, if you 
are not entirely satisfied with resultsa—-YOU PAY US NOTHING! 


Send for FREE copy of BOILER SAFETY RULES: 42 rules that will 
prevent accidents, suitable for hanging in boiler room will be sent 
you without obligation. Write us today— 


AMERICAN SAND-BANUM COMPANY, Inc. 
9 Rockefeller Plaza New York City 
WESTERN SAND-BANUM CO. 
Houston, Texas Fresno, Calif. 
Agencies in principal cities 


ve All of : like to feel that we are 


getting our money's worth. How- 
ever, VALUE claims a reasonable 
price! * For sixty-six years Quality 
has been our first consideration. A 


JUST-AS-GOOD AVENUE 
an 


TURBINE OILS - COMPRESSOR OILS 
CYLINDER OILS - DYNAMO OILS 
DIESEL ENGINE OILS - MOTOR OILS 
GREASES 


for all purposes 
BORNE SCRYMSER COMPANY 


few of our outstanding products are 


ESTABLISHED . 
17 BATTERY PLACE NEW YORK 
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Schreiber, first noted address, engineer. 


SOUTH CAROLINA South Carolina 
Electric & Gas Co, Columbia, is arrang- 
ing appropriation of about $1,100,000 for 
improvements in power plants ‘and system 
during 1940, including installation of ad- 
ditional equipment. 


TENNESSEE Maury Locker-Storage, 
Inc, Columbia, W P Ridley, Jr, presi- 
dent, contracted LS White Co, Columbia, 
on cost-plus basis for erection of 1-story 
cold storage plant, with locker system to 
total about 900 units. Equipment awards 
will be made separately. _Cost reported 
close to $50,000, with equipment. 

Tennessee Valley Paper Mills, Inc, 720 
Market St, Knoxville, Gordon Browning, 
president, recently organized, plans power 
plant at proposed new pulp and paper 
mill for newsprint production at Savan- 
nah, where large tract of land has been 
secured. Also will build a pumping sta- 
tion for water supply for mill. Plant 
will comprise several large production 
units. Cost estimated close to $4,000,000. 
Financing is being completed through 
loan from RFC and sale of stock. 


TEXAS —— Southland Cotton Oil Co, 
Paris, will install in Jackson Miss, mill 
combination gas engine  steam-electric 
power plant of approximately 1250 hp. 
Paul G Bentley, Burt Bldg, Dallas Texas, 
Engineer. 

San Antonio Public Service Co, San 
Antonio, is arranging appropriation of 
about $270,000 for improvements in gas 
properties in 1940, including plants, pipe 
line systems and other facilities. 

Vernon Meat Co, Vernon, plans 2-story 
meat-processing and packing plant. Cold- 
storage and refrigerating department will 
be installed. Cost close to $150,000 with 
Machinery and power equipment. Carl 
Schloemann, 6329 San Bonita Ave, St. 
Louis, Mo., engineer. 

J M Huber, Inc, 460 West 34th St, New 
York, N. Y., inks, carbon black, etc, con- 
tracted Koppers Co, Koppers Bldg, Pitts- 
burgh, Pa., for natural-gas purification 
plant of liquid process type at carbon 
black properties at Borger. Plant will 
have capacity for handling 70,000,000 cu 
ft of natural gas daily, removing hydro- 
gen sulfide from natural gas to be used 
for production of carbon black. New 
plant is said to be the largest unit of its 
kind ever constructed. 

Austin, Guiton Morgan, city manager, 
is considering improvements in municipal 
power plant, including installation of ad- 
ditional equipment; also, improvements 
in electrical distribution system and. new 
water intake system at filtration plant. 
Fund of about $150,000 will be arranged 
for entire project. 

San Augustine, contracted Fairbanks, 
Morse & Co, Chicago, Ill., for diesel- 
generator and auxiliary equipment, at 
ard 447, for municipal power plant. H B 

b & Co, Mercantile Bldg, Dallas, con- 
engineers. 

Houston Packing Co, Houston, con- 
tracted George Kennedy, Telephone Rd, 
for erection of 1-story cold-storage and 
refrigerating plant on Navigation St. 
Cost close to $30,000, with equipment. 

Lower Colorado River Authority, Little- 
field Bldg, Austin, contracted Marshall 
Ford Co, Marshall Ford Dam, at 
$556,341 for power plant and auxiliary 
structures at Marshall Ford dam. Work 
will begin soon. 

John Arledge, Bonham, is at head of 
project to construct and operate new 
1-story cold-storage and _ refrigerating 
plant on local site. Cost estimated close 
to $30,000, with equipment. 


VIRGINIA J E Sirrine & Co, Green- 
ville, S. C., consulting and designing 
engineers, have let three contracts for 
new 480-loom weaving plant of Carter 
Fabric Corp, South Boston, one to Adams 
Electric Co, Reidsville, N. C., for installa- 
tion of lighting and power wiring; to 
Grinnell Co, for outside fire protection 
and sprinkler equipment; to C M Guest 
& Sons, Anderson, for steam piping. Total 
cost of this and other improvements 
about $1,000,000. 

Board of Trustees, Virginia Polytechnic 
Institute, Blacksburg, will award con- 
tracts soon for addition to central-heat- 
ing plant at institution and installation 
of boiler unit and auxiliary equipment. 


WISCONSIN ‘Cambridge plans new 
iron removal and water softener plant 
for municipal water system, including two 
pressure filter tanks, brine tank, one 
350-gpm and one 100-gpm pumping unit 
and complete auxiliary equipment. W G 
Kirchoffer, 22 North Carroll St, Madison, 
consulting engineer. 

Tri-State Power Co-operative Associa- 
tion, Riveli Bldg, La Crosse, plans early 
eall for bids for proposed steam-electric 
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POTENTIOMETER! 


POTENTIOMETER ACCURACY 


Operating on the time-proved 
potentiometer principle, this new 
Bristol’s assures sustained accu- 
racy,—with a split second response 
that speaks eloquently of its un- 
varying precision. It is a simple, 
low-cost means for providing: (1) 
A continual check-up of either 
steam, water, air, gas or other fluid 
temperature, (2) A comparative 
record on one chart of any two 
temperatures. 

A precision round-chart electric 
thermometer at a reasonable price! 
One or two pens. Write for Bulle- 
tin 507P. 


THE BRISTOL COMPANY, WATERBURY, CONN. 
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has No motion un F moving parts. Less wear 
= 


On the Job! 


Day in and day out the Henszey Meter 
shown, is doing a job of measuring hot 
boiler feed water—so corrosive in 
action that it has ruined other meters, 
one after another, in a short time. 
Henszey Meters do the job where 
others fail, because they were origi- 
nally designed to stand up under the 
severe usage they would encounter 
as part of the Henszey Continuous 
Blowdown System. 


There are uses for these sturdy meters 
in every industrial plant. Check your 
meter equipment today, then send in 
for complete information about the 
Henszey Meter. 


HENSZEY COMPANY 


Dept. D3 Watertown, Wisconsin 


When you want a meter for a 
difficult job ... Look for these 
Henszey Meter features. 


@ Goes right in the line. 


@ Accurately measures flow of re- 
ciprocating pump. 


@ Operation not dependent upon close 
clearances. 


@ Can be calibrated in gallons, 
pounds, or cubic feet at any spe- 
cified temperature. 


@ Sizes from 10 g.p.m. to 1,000 g.p.m. 
cold water rating, connections %4” 
to 6”, 


HENSZEY COMPANY 
Dept. D3 Watertown, Wis. 


Please send us latest bulletin on Henszey Meters. 
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generating plant on site recently selected 
at Genoa, to be used for power supply 
for rural electric system. A Y Taylor & 
Co, Central Bldg, Clayton, Mo., con- 
sulting engineers. Fund of $1,500,000 
has been arranged for this and rural elec- 
tric lines in parts of Wisconsin, Lowa and 
Minnesota. 

Coca-Cola Bottling Co, 912-14 South 
8rd St, La Crosse, plans improvements 
in boiler house at bottling works, includ- 
ing installation of new boiler unit and 
auxiliary equipment. Nelson & Fuchs, 
115 South 4th St, architects. f 

Merrillan, plans reconstruction of 
municipal hydroelectric power plant, in- 
cluding installation of new hydraulic 
turbine unit and auxiliaries. Estimates 
of cost are being made. Proposed to 
arrange financing through Federal aid. 
L A De Guere, Wisconsin Rapids, con- 
sulting engineer. 


WASHINGTON S A Moffett, 1331 
Western Ave, Seattle, and associates 
plan 1-story cold-storage and refrigerat- 
ing plant, fronting on line of Great 
Northern Railroad, Mount Vernon, where 
site has been secured. It will be used 
for fruit and vegetable service. Cost 
about $120,000, with equipment. 
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More Practical ere 


Causes of Trouble on 
Balancer Sets 


BALANCER SETS consist of two direct- 
current machines connected in series 
and across a 20-wire, 240-volt de sys- 
tem to provide the neutral for 120- and 
240-volt 3-wire operation. The neutral 
wire is taken from between the two 
machines of the balancer set, below. 

I have found slight defects, that 
would scarcely be noticed on a motor 


or a generator, may cause serious 
trouble on a balancer set. Some of 
these are machines not level, worn 
bearings, brushes on either machine set 
slightly off neutral and rough surface 
or either one of the commutators. The 
latter is the prevalent cause of trouble. 


Plainfield, N. J. H W Hopcson 


Gland Nuts Prevent 
Split File Handles 


No FILE can be considered safe unless it 
has a handle. Where purchased handles, 
with metal ferrules around their socket 


THE 


SIMPLEX 
GYROMETER 


When 


boiler feed, condensate, 


totalizations of 


steam and air must be 
determined 


specify the GYROMETER. 


Designed for use with 


accurately 


orifices, nozzles or ven- 
turis, the GYROMETER 
provides an accurate and 
dependable summary of 


your flows. 


Write for Data 


SIMPLEX 


VALVE & METER CO. 


6780 Upland Street 
PHILADELPHIA, PA. 
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“ E’RE on thin ice,’’ said the 

President to the plant man- 

ager. ‘‘We’ve got to show a better 

profit. We can’t increase prices. So 

that’s a challenge to cut production 
costs.”” 


The plant manager called his staff 
together and asked for suggestions. 
One man spoke up, “‘I’d like to call 
in...’’ The plant manager agreed. 
Next morning an engineer arrived— 
made a survey of processes where 
temperature, pressure, or humidity 
played a part. Then he went to the 
plant manager’s office. 


‘“‘As an expert on these matters,”’ 
he said, “‘I’d say you’re losing $5000 
through lack of temperature con- 
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trol. You might as well tear up a 
hundred-dollar bill every Monday. 
But here’s what you can do...” 


His recommendations were fol- 
lowed. Six months later, the Presi- 
dent again sent for the plant 
manager. ‘‘Congratulations!”’ he ex- 
claimed. ‘‘That Taylor Temperature 
System you installed is already cut- 
ting production costs.”’ 


* * * 


In a recent actual case of a textile mill, 
Taylor Automatic Controls saved $16,000 
the first year. This is typical of the way 
it is helping industry to overcome the 
problems of higher taxes, of increased ma- 
terial and labor costs. For Taylor shows 
you how to attack the one cost which you 
can reduce— operating cost. Taylor Auto- 


matic Controls can insure the uniformity 
of your product... can reduce spoilage 
and speed production. 


Write today for a Taylor man to make 
a similar free survey in your plant. No 
obligation of course. Taylor Instrument 
Companies, Rochester, N.Y. Plant also in 
Toronto, Canada. Manufacturers in Great 
Britain: Short & Mason, Ltd., London. 


Indicating # Recording Controlling 
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Combining clamp block and pil- 
low block requirements in one 
type, the “Standco” shown above 
is sturdily built and is offered in 
a wide range of sizes. Babbitted 
bearing surfaces are finished beau- 
tifully smooth. It can be depended 
on for long, trouble-free service. 


“Standco” Ball and 
Socket Pillow 
Block, Ring or 
Wick Oiling, Plain 
or Collar End Bab- 
bitted Bearings. 


Write for Bulletin 


PRESSED STEEL CO. 
JENKINTOWN, PENNA. 


Boston Chicago 
Detroit Box 577 St. Louis 
Indianapolis San Francisco 


REPAIR CONCRETE 


Avoid accidents! Prevent costly delays! Repair 
holes, cracks, broken places in concrete floors or 
resurface an entire area with the durable RUGGED- 
WEAR RESURFACER. No chopping or chipping 
required. Merely sweep out spot to be repaired— 
mix the material—trowel it on. Holds solid and 
tight right up to irregular edge of old concrete. 
Cellulose-Processed to provide a firmer, tougher, 
smoother, more rugged wearing surface. Used indoors 
or out. Dries fast. Costs only 10c to 14c per sq. ft. 
Valuable 68-page ““HAND BOOK OF 

BUILDING MAINTENANCE” avail- 
able to those requesting on business 
letterhead. 


T! 


FLEXROCK COMPANY 
2377 Manning St., Phila., Penna. 
Please send me_ complete 
RUGGEDWEAR information . . . 
details of FREE TRIAL OFFER s 
—no obligation. 
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ends to prevent splitting, are not avail- 
able, hardwood handles turned in the 
shop lathe are often substituted. 

We prevent splitting of these home- 
made handles by using a gland nut 
from a discarded brass valve for a fer- 
rule, see figure. The file end of the 
handle is turned down until its diameter 
equals the inside diameter of the nut at 
the thread root. We then coat the wood 
with glue and screw the nut on. The 
glue, after hardening, keeps the nut 
from working loose in service. 


Staunton, Va. S H CoLeMan 


Portable Small-Parts 
Tray and Rack 


FRoM ODDS AND ENDS and a welders 
torch, you can make many handy things 
for the plant. Neat work-bench house- 
keeping is possible with a small-parts 


container as shown in the diagram. It 
is made from half sections of old boiler 
tube, ends being welded in. The rack is 
portable, can be laid out on the bench or 
floor near the. job, or used as a stand on 


the bench. 
Penacook, N. H. 


C H WILLEy 


Clamping Device 


WHEN THE Jos of scraping, fitting, 
babbitting, drilling, and cutting oil 
grooves in large bearing caps is being 
done, it is quite an aid to have the 
bearing cap well secured at bench 


level. A couple of strips of steel that 
have tapped holes in them for clamp- 
ing studs, as in the figure, will do this 
job nicely. 


Penacook, N. H. C H WILLey 


Versatile Chain Clamp 


THE <aLLUSTRATION below tells at a 
glance the use of this shop-made tool, 
which has proved of great value in 
quick, easy clamping of bulky parts. 
The length of chain permits use in 
many places where other clamps won’t 
fit. Use good steel and temper the 
pin! If pin ends are bent up slightly 
chain is less apt to work out. 


Indianapolis, Ind. W H Woop 
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THE ORIGINAL <iip type valve with drain 


thread-bushing ..... . 


LUNKENHEIMER 
Fig. 1640 
“KING-CLIP” 


(The King of Clip Valves) 


Stuffing Box 
Extra strong construction— 
hexagon head gland. 


Bronze Stem 
Perfectly aligned—repacking 
seat above stem threads. 


Bronze Bonnet Bushing— 
Cast in. Non-corrodible 
contact for stem. 


Drain Channels 3 
Large and unobstructed—ample 
size to drain bonnet. Will not clog. 


Bronze Disc and 


Rolled in Bronze Seat Rings 
Bronze to bronze contacts 


prevent corrosion. 


ESTABLISHED 1862 


THE LUNKENHEIMER 


— QUALITY’ = 
CINCINNATI, OHIO. U.S.A. 


NEW YORK CHICAGO 
BOSTON) PHILADELPHIA 


EXPORT DEPT. 318-322 HUDSON ST, NEW YORK 


CARRIED IN STOCK BY LUNKENHEIMER DISTRIBUTORS | 
POWER March, 1940." 
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The VIKING 


is 


a Rotary Pump Ge 


is calf priming 


capacities of 


I4,-3%-5-10 


in any ‘stile yOu 


pump ANY clean 


of viscosity 


liguid regardless 


What are your proble: 


VIKING PUMP 


discharge pressures 


2 


CEDAR FALLS, 10WA 
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Current Comment 


May Staybolts 
Be Welded in? 


Back 1n Jury, 1939 (in Short Questions— 
Quick Answers, page 107), Harry Spring 
answered the question, “May staybolts be 
welded in?” by saying “Most codes allow 
this, but limit the stress to 6000 lb per 
sq in. in calculating the maximum safe 
pressure based on strength of the stay- 
bolts.” This was based on Table P-11 
(1937 edition of ASME Code for Power 
Boilers), in which maximum allowable 
stress for various forms of stays is given. 

The answer started a controversy among 
Harry’s friends as to whether this Code 
permitted welding of staybolts in power 
boilers, at all. A check with the Acting 
Secretary of the Boiler Code Committee 
showed that the reference in the Code to 
welding with a permissible stress of 6000 
lb applied only to attachment of stay rods 
to crow feet or T-ends, by the forging or 
hammer-welding process. However, the 
Code did not specifically prohibit’ welded- 
in staybolts and in order to avoid any 
possible misinterpretation of Item E in 
Table P-11, the Committee acted to add 
the following footnote to Table P-11 and 
also to Tables U-6 (Code for Unfired Pres- 
sure Vessels), and L-4 (Code for Loco- 
motive Boilers) : 

The reference to welded stays in Par. 
P.209 and to “welded stays or braces” in 
the above table refers to the method of 
fabrication by forge welding of the part 
itself and not to the attachment of the 
stays or braces to the sheets. 

The proposed addition appeared in De- 
cember Mechanical Engineering for criti- 
cism before being finally adopted for in- 
clusion in the Code. This will eliminate 
any uncertainty as to the meaning of the 
Code provisions. 


Check with Maker on 
Wrench-Tightening Gages 


Mr Frep D Hoop has brought up the 
question in February, 1940, Power, of how 
a pressure gage is tightened by a wrench 
as advised by S H Coleman, when the 
nipple has no machined flats to which a 
wrench may be applied. 

Many reputable manufacturers of pres- 
sure gages provide this facility and cau- 
tion against twisting the case as delicate 
parts inside may be thrown out of adjust- 
ment. I think the answer to Mr Hood’s 
question is to secure a guarantee from the 
manufacturers who omit the facility for 
tightening the gauge with a wrench, to the 
effect that they will replace any gauge 
made inaccurate by injury to any part due 
to twisting the casing in tightening or 
loosening the gage-——H M Sprinc. 


Inpustry, Honesty, economy and kind- 
ness form a quartette of virtues that will 
never be improved upon—JAMEs OLIVER. 


I Never Make the mistake of arguing 
with people for whose opinion I have no 
respect—GIBBONS. 


Save Air—Save Dollars 
WITH 


ROCKWELL 
BLAST GATES 


For Low 
Pressure 
Air 
Slide Type 
Butterfly Type 
Wafer Butterfly 


Type 
Kwikleen Type 


Write for 
catalog 
No. 3760 


W. S. ROCKWELL COMPANY 
50 CHURCH ST., NEW YORK 


MAKE YOUR 


OVERHEAD VALVES SAFE 
and EASY TO. REACH — 


CONTROL VALVES 
FROM THE FLOOR 


With Babbitt Sprocket Rims on 
your overhead valves, you can 
control valves instantly from 
the floor. Far quicker and 
safer than climbing ladders. 

Babbitt Rims are easily at- 
tached in a few minutes, are 
inexpensive and assure safe, 
positive and instantaneous over- 
head valve operation. Avail- 
able for valves of every make 


or style. Write for details. 


BABBITT STEAM 


SPECIALTY CO. 
New Bedford Mass. 
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